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Pennatulida. 


By 


Hector F. E. Jungersen. 


n the present treatise an account is given, not only of the Pennatulids brought home by the «Ingolf», 
l but also of material in later collections from within the territory of the Ingolf-Expedition and from 
the adjoining regions which were investigated afterwards. Thus it comprehends the results from 
the surveying cruises of the «Diana» at Iceland and the Faeroe Islands, from the expedition to East- 
Greenland by Messrs. Amdrup and Hartz, from the participation of cand. mag. Ad. Jensen in the 
investigation of the «Michael Sars» in the North Atlantic during the summer of 1902 under the 
direction of Dr. Hjort, and from the cruise of the «Thor», the steamer for the international investi- 
gations of the sea, during the summer of 1903 under the direction of Dr. Joh. Schmidt; finally it 
includes also the material sent to our museum from Mr. Jonsson, district physician on the Vestman- 
Islands, and by Mr. Miller, agent in Thorshavn. 

Our knowledge of the Pennatulids rests in several respects on a rather slight footing; this 
holds good also for the apparently so well examined Scandinavian forms, in spite of the numerous and 
beautiful treatises which have appeared from Norwegian scientists. I have tried personally therefore 
to examine all the forms that have hitherto been described from the coast-regions of Scandinavia, 
as well as the forms from the territory adjoining the one which was investigated by the «Ingolf». 
For this purpose I have examined the collections in Christiania, Bergen and Stockholm; from the 
museums in these towns I have received later all that I wished to examine more closely and to 
compare with our own material here in Copenhagen; for this great liberality I beg to offer my best 
thanks to Professors R. Collett and Hj. Théel, and to Conservators Dr. A. Appelléf and Mr. 
J. Grieg. I have further had the opportunity at the British Museum of bringing into the comparison 
part of the material of the Challenger-Expedition; on the other hand, I have searched in vain in 
several English museums for the Pennatulids from the expeditions of the «Porcupine», the «Triton», 
and the «Knight-Errant>. The result of my endeavours has thus been a revision of the Pennatulid- 
fauna of a large sea-territory, viz. the Polar Sea between Europe and Greenland, the sea to the 
West of Greenland, and the northern part of the Atlantic down to 55° Lat.N. and to the meridian 
of Cape Farewell. This revision, as will be seen, has led to a somewhat new conception of several 
species hitherto established; further, several forms have been added, of whose occurrence within 
territory so far north we have hitherto known nothing, and could know nothing; of undescribed 


species only two have been added. 
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I have followed Kélliker in regard to the terminology; some of his terms have been used 


from much older times, and are based on the external resemblance to a feather, especially conspicuous 
in forms like Pennatula, Pterocides etc. The stem of the colony is accordingly divided into the 
shaft, rhachis, carrying all the individuals, and the peduncle, which is naked and under natural 
conditions sunk into the bottom of the sea; polyp is the name used only for the individuals posses- 
sing the entire equipment of an octocoral, tentacles etc, zooid for the dwarf individuals wanting 
sexual organs and tentacles (only in Umbellula do they carry one tentacle). The individual is said to 
be provided with a calyx, when the basal part of its body) is stiff so as not to be retractile, but 
the upper part of the polyp with mouth and tentacles can be retracted and hidden in it. The upper 
edge of the calyx may be more or less marked, in the former case it is 
provided with lobes, up to eight in number; the axial (dorsal) side of the 
individuals is turned towards the stem, the abaxial (ventral) away from 
the stem. Wings, ale or pinne, is the name of the oblique series of 
polyps placed transversely on the stem, where the polyps are mutually 
coalesced. 

I have differed only in one point from Kolliker; what he de- 
scribes as the ventral side of the colony, I call the dorsal, and 


vice-versa (except in Renzllw see below); this I shall try to explain more 


closely. 


In the great majority of Pennatulids the colony, as is well known, 


ice is constructed bilaterally. The plane that divides the stem longitudinally 
iagram, part of a Penna- : 


tulid-rhachis. V—D indicates into two corresponding parts, has quite naturally always been interpreted 
the direction of the middle 


plane’ 1-58 polyps in one as a dorso-ventral one (V—JZ in the annexed figure); but whether the 


transverse series; the figures side of the stem in the figure denoted by J, is to be called the dorsal (po- 
give the age of these polyps, A : 
no. 1 being the eldest one; sterior), or the ventral (anterior), has always been decided quite arbitrarily. 


the arrows indicate tha 2 : : i 
ows indicate that the The earlier authors — with the exception of Iamarck — have generally 


polyps accordingly appear 
and are developed to either called it the dorsal, or posterior side. K6lliker, in his monograph (p. 5), 
side away from the naked 


eae declares it to be the ventral for no other reason than that it is «am 


zweckmassigsten». Later, all authors have adopted the decision of Kélliker 

although some of them (e.g. Verrill, Koren and Danielssen) had earlier used the contrary desig- 

nation. The feature distinguishing this side of the colony, is first and foremost that new polyps 

develop on either side, away from the median line; thus, the polyps placed nearest to this line are 

the oldest in each transverse series; further, the median line itself is always «sterile» in so far as 

polyps are never formed in it; only rarely is it covered with zooids (for instance Kophobelemnon); 

generally along the median line there is a more or less narrow «naked» streak, increasing in breadth 
down towards the peduncle. 

The opposite surface of the stem (V in the figure) is characterized by the fact that the new 

polyps are developed from both sides in the direction towards the median line; accordingly, the 


') By the body of the polyp is understood the part of the polyp projecting from the surface of the stem; in reality 
portion of each individual issuing from the stem is inclosed in the latter. 


some 
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youngest polyps in each transverse series are those nearest to this 
line; the median line and its more immediate surroundings is often 
also «sterile» of polyps; when this is the case the naked streak, how- 
ever, is narrower here than on the opposite surface, with the exception 
of the lower part towards the peduncle (Aemzlla, however, is a remark- 
able exception). Thus the two median surfaces of the stem are gener- 
ally easily distinguished"), Making the median line our starting-point 
we might say that the surface Y shows a «centrifugal» development 
of the polyps, the surface a «centripetal» one; so far we might well 
abandon the terms ventral and dorsal side, and instead of them use 
centrifugal and centripetal side; these latter names, however, are 
somewhat clumsy in descriptions, as is also the case, I think, with 
the terms proposed by Bourne?): prorhachis (for /) and metarhachis 
(for 17); dorsal and ventral side are, and will always be, the most 
handy names, if only a rational choice were agreed upon. In my 
choice I have started from the following consideration: the stem of 
the sea-pens, rhachis + peduncle, is the direct product of the individual 
developed from the egg (the «<oozooite» of Lacaze Duthiers); this 
primary individual is for some time a solitary polyp of the typical 
octocorallian structure; accordingly, it is bilaterally symmetrical with 
respect to a plane naturally called a dorso-ventral plane; the mouth 
and pharynx (stomodaeum) are oval with the longer axis in the plane 
of symmetry; this plane bisects two median chambers, mutually diffe- 
rent and differing from all the others: only one of them contains re- 
tractor muscles, and this one is on the same side as the ciliated groove 
(sulcus, siphonoglyphe3)) of the pharynx; it has long ago been agreed 
on calling this «suicar side» the ventral side in all polyps of octo- 
corals. If we will keep this designation here, we must accordingly 
be consistent, and also use it for the corresponding, homologous side 
of the stem of the sea-pens. Several years ago by following the 
development of Pennatula phosphorea, 1 have shown that the «sulcar 
side» of the primary polyp is really the side V7, the «centripetal side»; 
only this side, then, can justly be called the ventral side. 

Whichever appellation, however, is preferred it is obvious that 
in all Pennatulids the same name is to be used for the same (homo- 


logous) side. This, K6lliker (and with him the later authors) has 


Fig. 3. 


Young specimens of Renilla rent- 
formis (Pall.) and Penxnatula phos- 
phorea 1, seen from the dorsal- 
side; about 21/2 times the natural 
size. P terminal or primary polyp, 
p, f lateral polyps, ’ younger than 
p; Z terminal zooid, 2 dorsal zooids ; 
z' (only in Renz//a) zooids placed on 
the polyps; 7 naked dorsal streak. 
The arrows indicate that the polyps 
grow in the direction of the unseen 
ventral side of the colony. 


t) Even in such a form as Déstichoptilum (P\.1, Figs. 12—14) or in young stages for instance of Virgularia (Pl. I, 
Fig. 25). The polyps placed in a single series on either side of the rhachis will always incline somewhat towards the side lV. 


2) Anthozoa in Ray Wankester: Treatise on Zoology. Part Il. 1900. p. 31. 


3) The ciliated groove, as is well known, is not developed in the older polyps of the sea-pens, but very highly 


developed in the zooids and the quite young polyps (Hickson, Phil. Tr. 1553). 
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not done, in so far as he has made a mistake in the comparison with regard to one form, Revzlla. 
K6lliker decided, without further explanation, that the most naked surface in all bilateral Pennatulids 
was to be termed the ventral side; now, in all pennate and spicate forms the most naked side is really 
homologous, being the «centrifugal side»; it is easily seen however that the naked «underside» of the 
reniform dise is the «centripetal side», new polyps budding only at the margin of the disc, and the 
direction of their development is seen to be away from the centre of the polyp-bearing «<overside>. 
This may be seen in every specimen of Rezzl/a; but it has been further proved by the examination 
of its development by Wilson. From his examination it is also seen that the naked side of the 
Renilla corresponds to the ventral or sulear side of the primary polyp; but Wilson has not seen either 
that it corresponds to KOlliker’s «dorsal side» in the other Pennatulids; I have, however, proved this 
fact in my treatise, quoted above, on Pennatula phosphorea. Nevertheless the matter does not seem to 
be understood yet with regard to Renzlla; Delage and Hérouard (Traité de Zoologie concréte, T. 2, 
2, 1901) take the same erroneous view as KOlliker, so does Moroff; whether it is also the view of 
Bourne is not distinctly seen, but from his endeavours to derive Renilla from an Umbellula-like 
original form I am inclined to think so. To prevent any misconception in future I figure here a Renilla 


and a Pennatula, seen from the same — homologous — side, the side I designate as the dorsal one. 


Remarks on the systematic classification of the Pennatulids. 


Recent authors have generally adopted the system set forth by Kélliker in the Challenger 
Report vol. I, 1880. According to this, the order Pennatulida is divided into four groups (sections), in 
the first three of which the colony has a bilateral formation; when the sub-sections are omitted this 


system is as follows: 


I. Pennatulee. Fam. Stylatulide. 

Fam. Ptlerocidide. Stylatela Verr. 
Proroeides Werke. Diibenia Kor. & Dan. 
Godeyfroya Kill. <lcanthoptilum Kol. 
Sarcophyllum Koll. Il. Spicate 


Fam. Pennatulide R Si Ae ee 
: hide. Fam. Fusniculinide. 


Pennatula Yam. 


Letoptilum Verr. 


Funiculina Yam. 

Flalipteris Koll. 
Fam. Stachyptilide. 

Stachyptilum Kol, 


Ptilosarcus Gray. 


Hlalisceptrum Ferk). 


Fam. Virgularide. Fam. Azthoptilide. 
Virgularia Tam. Anthoptilum Kol. 
Scylalium Herkl. Fam. Kophobelemnonide. 


Pavonart <6 j0 
onarta Koll. Kophobelemnon Asbjérns. 
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Sclerobelemnon Koll. Ie Renillece 
Bathyptilum Koll. 

Fam. Umbellulide. 
Umbellula Tam. 

Fam. Protocaulide. | 
Protocauton Koll. | 


Fam. Renzllide. 


Renilla Tam. 


IV. Veretillee. 


Cladiscus or. Dan. | Fam. Cavernularide. 

Fam. Protoptilide. | Cavernularia Val. 
Protoptilum Woll. | Stylobelemnon Koll. 
Lygomorpha Kor. Dan | Fam. Lituaride. 
Microptilum Koll. | Lituaria Val. 
Trichoptilum oll. | Veretillum Cuv. 
Leptoptilum oll. Policella Gray. 
Scleroptilum WWoll. Clavella Gray. 


Studer (Versuch eines Syst. der Alcyonaria. Arch. Naturgesch. 53. Jahrg. 1. 1887, p. 22, and 
Challenger Report vol. 31, p. XXVIJ) has followed Koren & Danielssen’), and like these authors 
added a fifth to the four groups of KG6lliker: Géndulee with fam. Gézdulide, genus Géndul Kor. Dan. 
but has otherwise restricted himself to the inserting of the later established genera into the families 
of KOélliker (Sciophyllum Verr. in fam. Pennatulide, Svava Kor. Dan. in Stylatulide, Gunnerta Kor. Dan. 
and Distichoptilum Verr. in Protoptilide). Vater (Note prélim. etc. Camp. de l’Hirondelle 1890) he 
has inserted into the fam. Prerocidide the new genus Gyrophylium Stud. Kiikenthal (Diagnosen 
neuer Alcyonarien aus der Ausb. d. Deutschen Tiefseeexpedition. Zool. Anz. 25. Bd., 1902, p. 302) has 
added still another (the sixth) group: Verticilladee: fam. Chunnellide, genera Chunella Kiikenth. 
and Amphianthus Kkth. Bourne (Anthozoa in the treatise on Zoology edited by Ray Lankester, 
part II, 1900) almost without any alteration — at all events, without any essential alteration — has 
followed Kélliker; it has to be remarked, however, that he regards the two families of Kolliker V77- 
gularide and Stylatulide as subfamilies of one family Virgularide; Pennatulide and Pteroeidide Koll. 
are regarded also as subfamilies; and the family Géxdulide is placed beside, and in the same group 
with these families; finally also Funiculinide and Bathyptilide are degraded to subfamilies of one 
family, as are also the two families of Veretilline. The system has been more highly modified in 
Delage & Hérouard (Traité de Zoologie concréte T.2, Partie 2, 1902); here there are five groups: 
1) Frondina (Renilla), 2) Umbellina (Umbellula), 3) Juncina (Spicate +-Veretillee of Kélliker), 4) Pennina 
(= Pennatulee of Killiker), 5) Acauline (Géndul). The extent of the families remains otherwise almost 
unaltered; the family Protocaulide of Kélliker, however, has been placed under the family Aopho- 
belemnonine D, & H., and the genus Deutocaulon Marsh. & Fowler has been included in the same 
family; the genus Cladzscus Kor. Dan. has been removed to the family Proloptiline; the genus Svava 
Kor. Dan. to the family Virgularine; several genera of the same family, as Zygus Herkl, Aadzcipes 


Stearns, as also some of the genera established by Gray in the family Pexnatuline are also enumerated. 


1) Nye Alcyonider ete. 1884. 
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I cannot regard the grouping of Delage & Hérouard as an improvement on the system of Kolliker, 
and most of the genera, found in these authors but not in those before mentioned, will have to be 
abandoned. 

Nor can I, for my part, regard the system of KGlliker as satisfactory; the characters, by which 
the division into groups has been made, hardly always make the line of separation in a natural way; 
when, for instance the first group Pennatulee is made to contain the forms in which the individuals 
of the polyp-series are coalesced to form wings, this feature is seen not to be of absolute validity: in 
the genus Virgularia, species are found in which the wings are partly dissolved into free individuals, 
or, more properly, in which only some individuals are coalesced, and only to quite a slight extent 
(Virgul. bromleyi K. and Virg. cladiscus mihi); the same is found in the genus Stylatula (in the sub- 
genus Déibenia). On the other hand, forms are found in the group Spicate, in which a coalescing of 
some individuals in an oblique series takes place, in which, accordingly, there is as distinct a beginning 
of wings as in the mentioned Vrrgularie; this is seen in Anthoptilum grandiflorum Vert, while im 
another species of the same genus, A. murrayd K. the polyps are quite separate, and partly even not 
arranged in regular oblique series. A one-sided prominence, given to this single character, will thus 
easily separate closely related forms into two groups; but when other structures are also taken into 
consideration, I think that the four groups of Kélliker may be kept — at least provisionally — but, 
to be sure, with altered contents. If we knew more of the development of the colony in a larger 
number of Pennatulids than is the case now, the mutual relations of the forms might certainly be 
seen more clearly, and then, perhaps, the grouping might be different. For the present, it is exceedingly 
difficult to reach a sure classification; difficulties occur on all points, especially in limiting off the species. 
Most of the features that have generally been used as specific characters prove to be more or less 
useless: the number, grouping, size of the polyps and zooids often change considerably during growth, 
as also all the relative sizes of the parts of the polyps and the stem, which are moreover exceedingly 
influenced by the degree of contraction. Nor does the anatomical structure give many holds for the 
classification, as it is upon the whole too uniform; the spicules also give but slight help: species of 
the same genus may quite lack spicules or be abundantly provided with them (for instance, within 
the genus Uméellula); nor is the form and size of the spicules often of much assistance; in specimens 
of the same species both the number and the size may be very varying (for instance, in Ficaulina 
guadrangularis, Kophobelemnon stelliferum). Amongst the better characters, I reckon the presence or 
absence of a calyx on the polyps, and the form of the calyx. For the delimitation of genera and 
families, these features along with the grouping of the polyps and zooids in the developed colony will 
for the present be of most value. 

I am not in a position to undertake a complete reformation of the system of the Pennatulids 
on the basis of the material I have hitherto had for examination, but on several points I shall be able 
to revise, with greater certainty than has before been possible, certain parts of the system of KGlliker 
and the later additions to, and alterations of, this system; on other points I shall have to be content 
with giving suggestions more or less positive. The more particular reasons for the position of the 
forms dealt with in the following section, will be given there: 


in this place I shall only give some 
conclusions with regard to these forms. 
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In the group Pennatulee, the genus Halisceptrum Herkl. will have to be removed from the 
family Pennatulide to the family Vergularide; it is quite obvious that this genus is closely related 
to the genus V7rgu/aria itself; perhaps it might even be embodied into it (see later under Virgzlaria); 
further the genera of the family S¢y/atudide show so close a resemblance to Virgularia, that they can 
scarcely be regarded as forming a separate family; they are certainly more closely related to the genus 
Virgularia than this genus is to the genera Scytaliwm Herkl. and Pavonaria KOll.; on the other hand, 
I should be inclined to separate these latter genera into a separate family (or, at all events, a sub- 
family) characterized — in contradistinction to Vzrgudarza and the Stylatulids (with the exception of 
Acanthoptilum) — among other things by the fact that the sexual organs are only developed in the 
fully formed polyps of the older wings, and that new polyps, at any rate in the younger forms, bud 
out on the upper, older part of the rhachis; in this family Pevonaride mihi must further be included a 
member of the group Sfrcate, viz. the genus Halipteris KOll., although its polyps are not united into 
wings; but in most other features it shows the greatest resemblance to Pavonaria K6ll., much more 
than to /retceulina, with which it has been placed by KGlliker. The genus Szvava Kor. Dan. which 
Studer has referred to the Stylatulids, Delage & Hérouard to their V7rgularine, will have to be 
dropped as a genus; it is only a species of the genus Virgularia; Lygus, which in Del. & Hér. is 
given as a separate genus, is synonymous with Vrgularia; and Radicipes Stearns (Proc. U.S. Nat. Mus. 
Vol. 6, 1883, p.96, Pl. VII) is no sea-pen at all, but a Gorgonid (a species of Strophogorgia Perc. Wr.); 
the «genera» of Gray: Ptilella, Phosphorella, Crispella (the family Pennatuline Del. & Hér.), and 
Argentella (of their Pterocidetdine) have already, and certainly rightly, been condemned by K6lliker 
in his monograph. Further, the genus Stachyptilum KO6ll, in my opinion, is to be included in the 
family Pennatulide. 

In the group Sficate of Koélliker (= Umbellina + _Juncina — the family Veretilline in Del. & 
Hér.) the greatest alterations will have to be made. In the first place the whole family Protocaulide 
must be done away with: two of its genera, Protocaulon KOll. and Detocaulon Marsh. & Fowl., because 
they are young stages of Virgularia-species, Cladiscus Kor. Dan., because it is only a (wrongly inter- 
preted) species of V7rgularia, in reality identical with Svava Kor. Dan. (for further particulars see 
under Virgularia mirabilis and V. cladiscus mihi). Consequently, all inquiry may be omitted with 
regard to the question whether «Cladiscus» is to be included in Protoptilide or Protocaulide, and 
whether Protocaulon and Deutocaulon, as has been done by Del. & Hér., may be placed under the 
family AKophobelemnonine. 

Again, most members of the family Protoptilide must be dropped as separate genera. Lygo- 
morpha Kor. Dan. is a young form of //alipteris (for further particulars see under 7. christ’); Microp- 
tilum Koll. of Pavonarta; Leptoptilum KO. and Trichoptilum KOll. are young forms of Frnzcelina (see 
under this latter); Gezeerza Kor. Dan. which was inserted not only by the authors of the genus, but 
also by Studer and Delage & Hér, is a wrongly determined Aophobclemnon (see under A. stedl- 
Jerum); further, the genus Scleroptilum KO. must be separated from this family; its polyps, in spite 
of their dense provision of spicules, want a calyx, and it can only be by an oversight of Kolliker that 
it has been placed in a family especially characterized by him as provided with a calyx. Finally we 


have only left Protoptilum KOll. and the later added Déstichoptilum Verrill. These two genera, at all 
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events, have the common feature that their polyps are provided with a well developed calyx, the 
abaxial part of which is fully formed, often with calyx-teeth, while its axial side is more or less con- 
nected with the stem; young stages of Profoptilum, or such simple species as Prof. carpenteri (it it is 
not only a young stage also) resemble Dzstichopiilum very closely; the arrangement of the zooids, 
however, is quite different, as Profoptilum is provided with numerous dorsal zooids, and moreover with 
zooids everywhere on the rhachis between the polyps, while Déstichoptilum has only lateral zooids, two 
for each polyp. 

The other forms of the group Spzcat@ in which the polyp has developed a calyx: Feniculina, 
Halipteris, and Stachyptilum, seem to me to show no close relation, so that they certainly cannot — 
as has been done by Bourne — be placed in one family. On the contrary, the genus Stachypétilum 
KO6ll. seems to me to be altogether a stranger in this group; as far as I can see from the description 
and figures of Kélliker, I think it must be referred to the first group, Pewnatulee, and be placed there 
in the family Pennatulide; the whole form of the colony and the arrangement of polyps and zooids 
is as in Pennatula: the polyps are placed quite regularly in oblique series, but the members of one 
series are not mutually coalesced; the dorsal surface of the stem is covered with zooids, as are also 
the lateral and ventral intervals between the polyps; apart from a slighter development of the points 
of the calyx it looks like a Pennatula with free polyps. 

The genus /uniculina occupies a quite isolated position by wanting real zooids; only the quite 
young polyps appear temporarily as zooids; by and by they increase in size, get fully developed ten- 
tacles, form sexual organs, and become perfect polyps; the arrangement and growth of the individuals 
is not regular, although they, as it were, tend towards a regular arrangement in transverse series. 
From all these facts, /zzculima seems to me to occupy an especially primitive place below all known 
sea-pens, and, at all events, a sufficiently peculiar place for it to form a separate family in which no 
other genus can be included for the present. Halpteris, which has been placed as its nearest ally, 
since KOlliker in his monograph had made this arrangement, is in reality far removed from it; the 
resemblances found are common to most long and slender sea-pens. In Halpterts, there is as strong a 
contrast between zooids and polyps as in any other sea-pen; in the calyx of its polyps the abaxial side 
is far more developed than the axial one where teeth are quite wanting in the calyx. In reality, I 
think that the original reference of the typical species H. christit to «Virgularia» has more nearly 
approached the correct thing; it is, as stated above, a Pavonarid; as in Pavonaria the calyx of the 
polyp is provided with two abaxial teeth; the only essential difference is that the polyps do not 
coalesce to form real wings. 

With regard to the genera with polyps without calyx, Scleroptilum K6ll. shows the 
simplest form of colony; as it shows no immediate relation to the other known genera it must, I 
presume, form a separate family Scleroptilide’). 


The genus Axthoptilum must still form the type of a family Anthoptilide; but in this family 


') The genus was established by Kélliker (Chall. Rep. Vol. I, p- 30, Pl. VII, fig. 29) for the species S. grandiflorum 
and durissinum, both from considerable depths in the Pacific off Japan; Verrill has later found another species S. gracile, 
of a length up to 1 foot, in the depths of the Atlantic to the east of North America (Cape Hatteras) (Rep. Comm. Fish and 
Fisheries for 1883 (1885) p. 510 [8], Pl. III, fig. 6, and Am. Journ. Sc. Vol. 28, 1884, p. 219); the description in the latter place 
speaks of «ventral» zooids, and such zooids, according to Kdlliker, ought to be wanting. 
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the genus Benthoptrlwm*) of Verrill may probably also be included; further, I think that the two 
families Kophobelemnonide and Umbellulide are to be kept unaltered. Umdbellula I regard — contrary 
to Delage and Hérouard — as a particularly specialized form, related to Kophobelemnon; an Umbellula 
might be thought to be derived from a Kofhodelemnon-like form in which the polyps in the greater 
part of the rhachis were checked so as to be kept in the zooid-stage; the zooids in Umbellula are 
somewhat more developed than ordinary zooids, in so far as they are generally provided with one 
tentacle; and a certain resemblance to Kophobelemnon is undeniably seen in such Umdbellula-species 
as U. gtinthert K. in which the polyp-bearing part of the rhachis is lengthened in a club-shaped 
manner. The radial structure seen in certain Uméellula-species (for instance U. encrinus), is, at all 
events, a secondary development, having plainly arisen from an original bilateral formation, as is 
sufficiently shown by the younger stages. To Umbellulide, the Chunnellide Kkth. are no doubt 
related; in these latter also the radial arrangement of the polyps is plainly a secondary one; the 
bilateral formation may unmistakably be traced in the arrangement of the zooids, but may also be 
seen in that of the polyps. I think it superfluous to form a separate main group for this family. 


According to this, the section S/zcate will have to be divided into two subsections: 


A. The polyps with calyx. 
Fam. Funiculide (Funiculina Lam.). 
Protoptilide (Protoptilum, Distichoptilum). 
B. The polyps without calyx. 
Fam. Scleroptilide (Scleroptilum. 
Anthoptiide (Anthoptilum, Benthoptilim). 
Kophobelemnonide (Kophobelemnon, Sclerobelemnon, Bathyptilum). 
Umbellulide (Umbellula). 
Chunellide (Chunella, Amphianthus). 


The sections Renillee and Veretillee must probably still remain. Even if Renzlla in its 
development, shows a distinct connection with a common primitive Pennatulid, it is so peculiar 
when fully grown, that it does not agree with other groups. This holds good to a smaller degree 
with regard to Veretidllee; the radial arrangement of polyps and zooids in these forms, however, is a 
peculiarity justifying a separation, at least provisionally. I think it probable that this radial arrange- 
ment will meantime prove to be of secondary origin, since a bilateral formation may be traced in the 
inner structure of the stem in Veretellwm (comp. KOélliker Monogr. p. 430). It is rather remarkable 
that no young stage of this group is as yet known, although it is represented, in the Mediterranean 
for instance, by two rather common genera: Veretillum and Stylobelemnon. Both these groups: Renzllee 
and Veretiélee, 1 must regard as very specialized and anything but primitive Pennatulids. 

With regard, finally, to the group Géndulee (Acaulina Del. & Hér.), it must be quite omitted; 
it has been established only on the «genus» Génzdul, which is nothing but a mistaken fragment of 
Pavonaria finmarchica (see under this species). 


1) B. sertum Verrill, from the depths of the Atlantic to the east of North America (Cape Hatteras). Rep. Comm. Fish 
etc, 1883, p. 510 [8], Pl. II, fig. 4, and Am. Journ. Sc. (3), Vol. 29, 1885, p. 149, note. 
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List of the northern Pennatulids. 


By northern Pennatulids are here meant the species known from the Davis Straits and Baffins 
Bay, the Greenland Sea, and the part of the Atlantic north of 55° N. Lat. and east of the meridian 
of Cape Farewell. 

The reduction made in the previous section of formerly established genera, will appear clearly 
in a list of the Pennatulids from this territory, which has been the special object of my investigations; 
to this is further to be added that I have found it necessary to unite together several of the earlier 
established species. Notwithstanding the fact that several forms have now been added from within 
this geographical territory, which were not hitherto known to vccur there, and among these two 
new species, the total number of species will be seen to be diminished to about two thirds of the 
number which might be enumerated from previous publications. 

The following list A contains the earlier established species, the list B the species as I now 
think they should be. In the latter list, the species marked with an asterisk have been brought home 


by the Ingolf-Expedition itself. 


A. B. 


1. Pennatula phosphorea \ 


— 1. Pennatula phosphorea ,. 
distorta Kor. Dan. J Ha ge 


rN) 


a: aculeata Kor. Dan. Ay Ge a) aculeata Kor. Dan. 
grandis Ehrenberg 3 grandis Ehb. 
Ay prolifera un. sp. 
5. Virgularia affinis Kor. Dan. 5. Virgularta affinis Kor. Dan. 
6. mirabilis (14) 6. > mirabilis (1,.) 
7. Cladiscus gracilis Kor. Dan. 
8. lovent 
9. kéllikeri » = 7. *Virgularia cladiscus nom. n. 
10. Svava glacialis 
11. Deutocaulon hystricts Marsh. & Fowl. 
12. Dvtibenta abyssicola Kor. Dan. | 
13. elegans = 8. Stylatula (Diibenta) elegans Kor. Dan. 
14. borealts | 
15. Pavonaria finmarchica (M. Sars) | : t é 
16. Géndul mirabilis Kor. Dan. | ee ae Pavonaria finmarchica (M. Sars) 
17. Halipteris christit (Kor. Dan.) 
18. Lygomorpha sarstt | 
19. Stichoptilum arcticum Grieg ger aero esos ora Daa 
20. Protoptilum tortum | 
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25. 


26. 
27. 
28. 
29. 
30. 
2h 
32. 
33: 


Pennatula aculeata Kor. Dan. 


Protoptilum lofotense Kor. Dan. 
mohne | 
cartnatum | 

, 


armatum 


‘uniculina quadrangularis (Pall.) 


Kophobelemnon stelliferum (O. F. M.) 
> abyssorum Kor.Dan. 
moe bit > 
leuckarti Koll. 
Gunneria mirabilis Kor. Dan. 
Bathyptilum carpentert Koll. 
Umbellula encrinus (1,.) 


> gracilis Marsh. 


Il. 


Protoptilum thomsont Koll. 


*Protoptilum carpentert Koll. 
- denticulatum vn. sp. 
*Distichoptilum gracile Verr. 
*Funiculina quadrangularis (Pall.) 
*Anthoptilum grandifiorum (Verr.) 


*“Anthoptilum murrayt Koll. 


*Kophobelemnon stelliferum (O. F. M.) 


Bathyptilum carpentert Koll. 
*Umbellula encrinus (1,.) 
cs » Lindahl KOll. 


Fam. Pennatulide KOll. 


Pennatula Lam. 


Pennatula aculeata Kor. & Dan. 


Kor. Dan. 
distorta var. aculeata Kor. Dan. 
phosphorea var. aculeata KOll. 


. > » Marshall. 


PLT, fig. x: 


Penn. «Triton», 1883, p. 123. 


Nab: XX: 


americana Moroff. 


Octoc. 1902, p. 381. 


1858. Forhandl. i Vidensk. Selsk. i Christiania 1858, p. 25. 

Fauna littor. Norvegiz. III. 1877, p.86. Tab. XI, figs. 8—g. 

Nye Alcyon. Gorgon. etc. 1883, p.24. Tab. XI, figs. 5—1o. 
Monogr. p. 134 and 366. 


AWAY P:O,06, nike hea /6 


The «<Irgolf» has brought home 2 specimens from Station 25 in the Davis Straits; the steamer 


<Thor», in 1903, has taken 10 specimens at its Station 167, one specimen at St. 166, to the south of 


the Vestman-Islands. 


Of the two Greenland specimens, the smaller one especially (Nr. 1) appears so 


peculiar from its violet colour and its long spines (dorsal zooids), that at the first glance it might be 


thought to be a new species; moreover, the wings of the pen are unfortunately highly contracted and 
broken by the hauling-in, so that the form of the pen has been somewhat distorted (comp. fig. 1). 
Only the calyx-teeth and the points of the zooids are red, and the peduncle is of a reddish violet 


colour quite down to the terminal bulb. The other, larger specimen (Nr. 2), which is excellently pre- 
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served, agrees completely, on the other hand, with Penn. aculeata as to outer appearance, has the same 
long, narrow wings etc.; but in this specimen also the red colour passes into the violet, even if the 
red is more conspicuous. 

By closer comparison with our Museum’s type-specimens of Penn. aculeata Kor. & Dan. from 
Christianssund, complete correspondance is found in such features as the number of polyps in the 
wings, the double row of lateral zooids at the base of each wing, the 4—6 rows of dorsal aculei; but 
in the length of these latter there is a conspicuous difference. Whilst the spines of the Norwegian 
specimens are 1—2'™" long (according to Koren and Danielssen they may grow to a length of 33™™: 
Fauna litt. Norveg. 3, p. 87), in the two Greenland specimens they are fully 4™™ long. American 
specimens in our Museum (from the Atiantic: 36° 55’—58° N. Lat. 71° 13'—14' W. Long., depths 207—214 
fathoms, and 40° N. Lat. 70° W. Long., 260 fathoms), both by their strong colour, which is redder, how- 
ever, and by their long and stout spines, resemble the Greenland specimens very closely; when to this 
is added, that the Iceland specimens brought home by the «Thor», stand as to colour between the 
two Greenland ones, and that specimens of Penn. aculeata are also enumerated from several other 
Atlantic localities with spines of more than 3 and up to 4™™ (Marshall, «Triton»-Penn. p.124, Kélliker, 
Monogr., Appendix p. 366), there can be no doubt that the specimens from the Davis Straits are justly 
referred to this species. Both the colour and the size of the spines also, to judge from several state- 
ments in the literature of Penn. aculeata, would seem to vary according to the depth at which it is 
found; at great depths the ventral calyx-tooth of some of the large zooids is developed to a powerful 
spine, and the colour becomes more intense, deeply red or violet. 


The following features refer to the two Ingolf specimens: 


| Nr. 1. Nr. 2 
|—— —— — 
Total length ... A incision h : : aN as | 105mm 115mm 
Length of peduncle ........5...............4| 50 » | 48 
NumDbenolplontlsa er en eee eee | 19/17 | 22/92 
Length of a well-developed pinnula . -.. || Igmm hez4immm—o5imin 
Number of polyps in such a pinnula ....... | 8—9 | 7—9 
Length of the largest aculei (zooids)........ | 4mm | 47min 


The specimen Nr.1 (Pl. I, fig. 1) is provided with spicules differing somewhat from the form 
common to the species, being more slender, more spatulate at the end, and very strongly coloured; 
some of the polyp-spicules, moreover, reach a very considerable length; the largest ones measured are 
3120"" long and o108"" broad, whilst the smallest measured (from the tentacles) oo80™™ in length 
and ca. o'008"" in breadth. The specimen Nr. 2 shows, both in the form of the spicules and their 
length, a tolerably close agreement with the American specimens of P. aculeata examined. The longest 
measured spicules from one of the aculei were 2:160™™ long and o7096™™ broad. 

In the specimen Nr. 1 the top of the rhachis is so much contracted and partly damaged, that 
its more particular structure cannot well be made out; in Nr. 2 the rhachis is terminated above by a 
rather large individual with three-toothed calyx; this may possibly be a somewhat uncommonly deve- 
loped terminal zooid, possibly the transformed terminal polyp; in the latter case, the terminal zooid 


must have disappeared. 
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The 11 specimens brought home by the steamer «Thor» from the south of Iceland, are, as 


already indicated, of an intense, deep-red to violet colour; size and other proportions are given below: 


| } 
INgatiey| IN 2: | Nr. 3. | Nr. 4. | Nr. 5. | Nr. 6. | Nr. 7. | Nr. 8. | Nr. 9.5|' IN: to: | Nrsrr 


Total length We age ee eee ee an TII™M | To5M™M | jo2MmM Joomm 86 mm $5 mm 75mm 65 mm 65 mm | | 290mm 
: | | K 
Length of peduncle......... Were 58 >» 53 > 46 » 45 > | 38 » 38 » 4o » 30 » 35 | 14 
Numberiotiwittes) 45--o esses eke 23/24 | 19/20 | 20/19 | 17/17 | 17/17 | 2U/ax 14/14 | 14/15 13/13 | 3/8 
Length of a well-developed wing 1 a | 20mm 22'!nm | 19 mm 24mm | 24mm 2y~mm I4 mm 2); mm 15mm | 21mm | §mm 
| | 
Breadth of such a wing above the base | 3» 3> |ca.3 » yey | aD 2:5). || 2:2 2» 2 2°%6—3 » | 1'°5 
Number of polyps in such a wing... | 8 1o | 10 9 9 | 9 7-8 7-8 Gi g—1r | 3—4 
Length of the largest spines (zooids). | 3mm | 2mm 3mm — 2-§mm | 3mm 2mm 3mm 3mm 22mm | 3—3°5mmM ¢, ;mm 
| | | | 


None of the first ten specimens show any distinct terminal polyp; some (Nr. 1, 4, 5, and 7), on 
the other hand, have a distinct terminal zooid, in Nr. 1 with a spiniform, large, but distinctly two- 
pointed calyx; in some, rudimentary wings with reduced polyps are found at the apex; in some 
distinct top-zooids. Nr. 10 is a torn-off pen, not quite complete below. In the specimen Nr. 11 (from 
St. 166), on the contrary, the terminal polyp and terminal zooid are well developed; in spite of its 
slight size it may already be recognized quite distinctly as belonging to the species aculeata; a 
few of the zooids are not only larger than the others already, but have also the long calyx-tooth 
distinctly marked; moreover, the specimen is of the same dark, violet-red colour as the ten specimens 
from St. 167. 

Pennatula aculeata is originally known from the western coast of Norway; it is here (see 
Grieg 30, p.g) said to go farther north than P. phosphorea, viz. to the Lofotens, and to greater depths 
(400 fathoms); it seems not to have been found farther south than Askevold (Sdndfjord). Later it has 
been found by the English expeditions of the «Porcupine», «Triton», and «Knight Errant» at the 
following places in the Atlantic: west of Brittany (48° 26’ N. Lat. 9° 44’ W. Long., 358 fathoms); north- 
west of Rona (the Hebrides) (59° 4o’ N. Lat. 7° 13’ W. Long., 556 fathoms, and 59° 37’ N. Lat. 7° 19’ W. Long., 
520 fathoms); further, by the Prince of Monaco near the Azores (38° 34' 30” N. Lat. 30° 43/ 30” W. Long., 
1287 M.); by the French expedition of the «Caudan» in the Bay of Gascony (46° 28’ N. Lat. 7° W. Long.'), 
1710 M.); by the «Travailleur>, west of the Spanish peninsula (P. Fischer, 23, p. 38). To these loca- 
lities are to be added as new ones: south of the Vestman-Islands, 63° 5/ N. Lat. 20° 7' W. Long., 557 M. 
(the «Thor», St. 167, ™/, 1903), and 52° 57’ N. Lat. 19° 58’ W. Long., depth 956 M. (the «Thor», St. 166, 
'4/, 1903). The species is not known from the North Sea nor the adjoining seas, the Skager Rak, 
Kattegat etc, nor from the Mediterranean. On the American side of the Atlantic it is very common, 
and is hitherto known from the Guli of St. Lawrence as its northernmost locality (Whiteaves), to off 
Chesapeake Bay. To this occurrence on the American coast is to be added the new locality, St. 25 of 
the «Ingolf», Davis Straits, 63° 30! N. Lat. 54° 25’ W. Long., 582 fathoms, by which observation its northern 
limit on the American side has been carried considerably farther north. According to the above, this 
species is assuredly to be regarded as a purely North-Atlantic one; it is not known south of the 


Azores, nor on the American side farther south than 33° N. Lat. (Agassiz: Three Cruises of the 


1) Reckoned from the meridian of Paris. 
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Blake, vol. II, p. 142. Bull. Mus. Comp. Zool. vol. 15); it seems to be limited essentially to the margins 
of this part of the Atlantic and to the slope into great depths. As to its bathymetric range 
the lowest depth is 30 fathoms, at Norway, but upon the whole it occurs in greater depths; on the 
American side, where, as mentioned, it is very common, it is still found at 1255 fathoms (Verrill: 
Rep. U.S. Fish. Comm. 1883 (1885) p. 509), but it is most abundant between 150 and 300 fathoms. 
Whilst the very closely allied Penn. phosphorea has not yet been found in America, a Pen. 
americana has been described by Moroff. According to the description, it is beyond all doubt, 
however, P. aculeata. Ms specimen is also from Massachusetts (see Zool. Anz. 1902 and Zool. Jb. 


17. Bd., 1902). 


Pennatula phosphorea L. var. candida Marsh. & Fowl. 


A. Milnes Marshall and G. H. Fowler: Report on the Pennatulida dredged by H. M.S. «Porcupine». 
Trans. Roy. Soc. Edinb. vol. 23, part 2, 1887, p. 456, Pl. XXXI; Pl. XXXII, Fig. 3. 


This form has been founded by Marshall and Fowler l.c. on three fragments taken by 


the «Porcupine» in 1869 at 62° 1' N. Lat. 5° 19 W. Long. Our Zoological Museum has obtained 17 


specimens from the Vestman Islands, 7 


from the physician Thorsteinn Jonsson, who, according 
to «Skyrsla um hid islenzka natttrufredisfélag arid 1897—98», p.12, has also given a specimen to the 
Natural History collection at Reykjavik; 8 specimens from the cruise of the «Diana» in 1goo (A. C. 
Johansen); 1 specimen from roo1 (R. Horring), and 1 from the collection of the «Thor» in 1903. 
The species is peculiar by its being perfectly white in spirit, almost all the spicules being colourless; 
the animal, when living, may be of a slight reddish colour (according to Horring), and in a single 
specimen the red colour is still distinctly seen (see below). Otherwise it agrees in several features 
with Penn. phosphorea var. angustifolia KOll. (Monogr. p. 130). The pinnules are slender, and the 
calices of the polyps are long and conspicuous, provided with 8 long teeth formed by spicules; the 
number of pinnules on either side 17—24 (often differing somewhat on the two sides of the rhachis; 
comp. below). The 


large spicules, as elsewhere in P. phosphorea, are fusiform, and thus only conspicuously triangular at 


The tentacles of the polyps carry spicules along the dorsal side of the stem. 


the ends; in section, they are somewhat round; the smaller ones, on the other hand, are altogether 
triangular. The largest polyp-spicules measured are 1072™™ long, and o7072™™ thick; the smallest are 
o704—0'048"" long, but the general length of the spicules of the tentacles is o1og6—o:128™™. 


The specimens in hand show the following particular features: 


Tr - | ? > 5 . x | 
Nr. | I | || 983 leds eS 6 7 8 9 Io II 02) 23) 14 15 16 | 27 
NI aR - =e =e tz = =, i ras i Ti : att 
Total length in mm. || 37 | 65 65 CSCO i 72ir le 2a estes | 80 | 80 | 80 83 85 go 78 
Length of stalk | 15 27 | 30 | OM ies 2510: | SG) 1 <2 34 | BS) 035 | 40 40 AT 4420 ee 36 
Number of wings... |12/12| 22/ay 19/tg |20 1817/19 22/23|22/22 18/17/19/18 19/20) 23/24 21/21 20/21 | 22/91 20/20)25/23) 18/18 
Number of polyps in | 
one of the large | | | | | 
° i : | | 
wings | 6 |9 Io/8—10| 9 | Ir | 9 | Io 9 8 |8—g|10—12) 10 9—rr|}8—11/ 9 to | 8—10 
Length of a wing in | | | | | | | 
mim. é ee eo I5 Il 13 | DA | uaa) we 16 14 | 17 16 | II's 1g I2 15 {| 22 13 
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The specimen Nr.1 is distinguished by having rather a strong red tinge, so that it approaches 
somewhat the common /hosphorea; both polyps and zooids contain red spicules in considerable num- 
bers; the polyps are red, but with white calyx-teeth and white lateral edges; the edges of each wing 
are therefore white, and the red surface is streaked with narrow white lines marking the boundaries 
between the coalesced polyps. A quite similar distribution of the colours, only with a far deeper red, 
is not uncommon in typical phosphorea specimens from the Kattegat. Further, this specimen has kept 
both terminal polyp and terminal zooid, as is also the case with the specimens Nr. 4 and Nr. 9g, In 
the specimens Nr. 3, 7, 12, 15, 16, and 17 the quite distinct terminal zooid is preserved in its full 
development, but the terminal polyp is transformed into a zooid, either of equal size with the terminal 
zooid (Nr. 15), somewhat smaller than this (Nr. 12), not much smaller (Nr. 3) — or quite atrophied 
(Nr. 7, 16, 17). Although the specimens in question, with the exception of Nr. 1, are large and must 
be considered as fully developed, the features mentioned are quite uncommonly distinct. The other 
specimens show much altered features at the upper end of the rhachis; some specimens (e. g. Nr. 6) 
show very beautifully a number (4) of large «top-zooids», amongst which, probably, both the terminal 
polyp and the terminal zooid are to be sought. In the specimens Nr. 2 and Nr. 7, the peculiarity is 
found that one of the dorsal zooids near the middle of the edge of the rhachis is developed as a soli- 
tary polyp, 7 and fully 4™™ long respectively. The specimen Nr. 14 approaches somewhat the «lanci- 
foliate» form'). Most specimens contain ripe sexual organs, and some seem to contain larve. 

Occurrence. This light-coloured form has been taken by the «Porcupine», as mentioned, on 
62° 1' N. Lat. 5° 19' W. Long., accordingly E. of the Faeroe Isles, at a depth of 114 (English) fathoms. 
All the specimens here mentioned are from the Vestman-Islands; with regard to Nr. 2, 5, 8, 10, 
II, 13, and 14 there is no information as to the depth or the bottom; but to judge from the attached 
particles it must have been black Basalt-mud; Nr.g has been taken at 50—60 fathoms, KE. of the 
Vestman-Islands, 2'/, miles E.N.E. of Storhdfdi; the others have been taken (the «Diana», 1900, St. 41) 
on «clay-bottom», at a depth of 68—7o fathoms; Nr. 17, the «Thor», 1903, St. 169, 63° 24'5' N. Lat. 20° 1’ 
W. Long., depth 120—158 m., ooze. All the specimens have been taken during the summer months 
(July, August). 

This pale or white variety probably occurs on restricted localities within the wide extended 
area of the species, but with regard to the more particular conditions under which it is produced and 
thrives, we have no information which could render any certain statement possible. The question can 
scarcely be of a casual albinism, as all the specimens known from the Vestman-Islands belong to the 
same pale variety, and in its red forms Penn. phosphorea is altogether unknown hitherto from any 
locality at or round Iceland or the Faeroe Isles. Other discoveries of white forms of Penn. phosphorea 
are, so far as I know, only referred to by two authors. K6lliker describes a white specimen in his 
Monograph, p. 133; it belongs to the Museum in Copenhagen, and I have thus been able to compare 
it with the form from the Vestman-Islands; it is very different from this latter, and KO6lliker with 


good reason has determined it as a subvariety alba of Penn. ph. var. lancifolia. Unfortunately, we 


1) When Marshall and Fowler give 42°" as the greatest length of a pinnula in their specimens, this is surely due 
to a misprint; such a length is scarcely found in any form of P. phosphorea, and the figures on Plates 31 and 32 give also 
a length of only ca. 14—15™™. 
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have no information at all as to the place where the specimen was found. Esper’s Pennatula alba 
which Kélliker has referred to his var. angustifolia, closely resembles, to judge from the figure, 22, 
pl. VI, the specimens in hand from the Vestman-Islands; their colour is said to pass almost impercep- 
tibly into a reddish one; but we have no information as to the place where these specimens of Esper 
were found. 

Verrill mentions a white specimen of Pennatula aculeata (Amer. Journ. Sc., vol. 23, p. 310, and 
Report... «Blake» p. 3) taken by the «Fish-Hawk» at st. 1025, depths 216 fathoms; he says of it: «This 
is doubtless only an albino»; it appears to have been taken together with numerous specimens of the 
common red form of Pen. aculeata (comp. Am. J. Se. 23, p. 315). 

Remarks. According to what has hitherto been known, it must be regarded as hardly pro- 
bable that Pennatula phosphorea should be found outside the Atlantic. Studer, however, in his preli- 
minary report of the «Albatross» Expedition (p.55) has given Penn. phosphorea as from the Pacific, from 
o° 190' N. Lat. go° 34’ W. Long., 331 fathoms, and «Pexnatula distorta, Dan. Kor, var. pacifica, n. var.», 
from 1° 7'N. Lat. 81° 4’ W. Long. Of the former, it is said that the (single) specimen was not to be 
distinguished from the Atlantic (i.e. the typical) phosphorea 1, As to Penn. distorta Kor. and Dan., 
this species cannot be maintained, in my opinion; it is nothing but Pex. phosphorea with unusually 
narrow and (casually?) distorted wings; and the Penn. distorta var. aculeata described by the same 
authors, is obviously only «distorted» specimens of the species Penn. aculeata. And with regard to 
Studer’s «Penn. distorta, pacifica», his remark that the colour is whitish yellow, and that the calyx- 
spicules appear to be longer and more conspicuous, seems to me to indicate that another species must 
be in question; from the Asiatic side of the Pacific several Pennatula-species are known, among others 
just such forms with narrow leaves in which yellow or reddish yellow is prevalent in the colour, and 
where the type of spicules, moreover, is different from that of phosphorea; also the depth, 1740 fathoms, 
must be regarded as somewhat great for the supposed species. Th. Moroff (Zool. Anzeiger 1902, 
p- 579, and Zool. Jahrb. Abth. Syst. 17 Bd., rgo2, p. 380) has established a P. phosphorea var. longispinosa 
from Japan (1 specimen); unfortunately, his figures show only that the specimen is a Pennatula; but 
some remarks in the description would indicate that phosphorea is not in question (for instance the 


broad streak between the «ventral» zooids). 


Pennatula grandis Ehrb. 


Peunatiula grandis Ehrenberg. Die Corallenthiere des rothen Meeres, 1834, 5. 66. 
borealis M. Sars. Fauna litt. Norvegie, I, 1846, p. 17, Pl. IL. 
Ptilelia borealis Gray. Catalogue of Sea-Pens, 1870, p. 21. 


This splendid species has not been taken by the «Ingolf» itself; but during one of our sojourns 
at Thorshavn I received from Mr. Finsen, apothecary, a specimen taken on «the bank south west 
of the Faeroe Isles at a depth of 90 fathoms»; later, Ig specimens from the Faeroe Isles have been 
sent to our Museum by the agent Mr. Miiller, taken on the fishing bank east of Fuglo, ca. 150 
fathoms. With the exception of one individual (Nr. 20) all the specimens are large and well-developed. 


I can add nothing essentially new to the former descriptions (by Sars, Kéiliker, Koren & Danielssen, 
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Verrill, a.o.) of this species which can scarcely be confounded with any other. I shall only make a 
few observations on the spicules, as these have not been described in particular by the earlier authors. 
The spicules are of a marked triangular type; in the larger types especially the polyp-spicules 
(i. e. of the calices, the upper part with the tentacles containing no spicules) the three ridges 
which constitute the spicule show their free edges to be distinctly thickened, whilst the sides 
are hollowed; in the red spicules, therefore, the colour is deeper at these thick edges. The polyp- 
spicules measure 0.144—0.897™ long, and 0.016—o0.048™ broad. The colourless part of the peduncle 
is provided with short, coarse spicules 0.088—o.120"™ long, the thickest ones being 0.024™™ thick; these 
spicules are of a very slight reddish colour; the deep-red spicules from the band-shaped edge of the 
bulb are 0.096—0.200™ long, and 0.016—0.032™ broad. 


The specimens in hand from the Faeroe Isles show the following particular features: 


Nr. I | 2a es 4. 5 6 i] | 8 | 9 10 Il 12 13 4. | 15 16 17 18 1g. 
= —— —— —— — — = i = == 

Totallength inmm. | 445 | 445 | 435 | 435 | 433 | 430 | 430 | 425 | 420 | 420 | 410 | 400 | 398 | 395 | 390 | 380 | 370 | 315 | 210 
Lengthof peduncle, | | | 

to the edge of the 

bulb ....inmm. || 125 | 110 | 90 | 130 | 124 | 120 | I10 | 108 | I10 | 125 | 110 | 82 | g2 | ror | 80 | go | 105 
Diam. of bulb > | 32 34 30 35 32 | 30 30 29 | 27 30 | 27 30 34 | 27 ||| 35 20 23 23 
Number of polyps | | | 

in a well-devel- | | | | | | 

loped, arge wing | 83 | 73 | OMNeT IE Va7a | 79) \\' «70 73 | 68 | 82 | 78 | 67 | 72 | 78 | 8r 62 84 
Number of wings. lb9/40142/44144/41 137/37 44/43|39/39137/35|37/38136/35 37/40|39/39|42 /41|42/41|39/'39137/37/34/34|39/30 (31/32) 30/311 
Length of a large | | 

wing... inmm. 45 | 44 B5u ine eaee || 230 (1 38 W431 45, | 047, 
Greatest breadth of | | | 

dower in mm. | .. aN ped Jee |e) | 26 2cenoae || 22 27s oA T7, 
Length of polyp- | | | 

calyx ... inmm. | G6 eh 5 |4—-6| 5 


4—5|4—5| ... | --- 13-5 


H 


The specimens Nr. 18 and 19 are defective; in Nr. 18 the lowermost wings are wanting, the tissues 
of the bulb and the peduncle having been rubbed away; Nr. 19 is broken off below the bulb; the rhachis, 
which is complete, is ca. 7o™™ long. Nr. 20 is the smallest specimen of this species I have ever seen amongst 
the large number I have had the opportunity to examine in our Museum and in Bergen and Christiania; 
Verrill mentions that he has had several young specimens and one very young, but he gives no 
measurements nor any further information. For the sake of comparison, I may just mention that the two 
specimens of M. Sars, upon which the species P. dorealis was established, were of a respective length 
of 420 (16") and ca. 8r0"™ (31"), with 37 and 57 pairs of wings; in other Norwegian specimens measured 
by Koren and Danielssen, the length is given as 250—780™" with 30—7o pairs of wings and 48—100 
polyps, whilst Verrill mentions a specimen of 530™™ in length with 36 pairs of wings, as one of the 
largest American specimens. 

The colour in some specimens is brownish or dark brownish-red (especially soin Nr. 20, partly 
in Nr.18 and 19), but most frequently of a beautiful red or reddish yellow. 

Occurrence. The species was only known hitherto from the fjords and coast-regions of 


Norway, the eastern coast of North America where it is common on the fishing banks off New 
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Foundland, Nova Scotia, and the northernmost of the United states (as far as off Nantucket Island 


and Martha’s Vineyard). To these localities are now to be added the banks round the Faeroe Isles. 


It has been taken at depths from 50—1255 fathoms’). 


Pennatula prolifera n. sp. 
Pl. II, figs. 15—24. 


From two stations in Davis Straits, 24 and 36, we have obtained a Pennatula-species in very 
large numbers, from the former station about 4o specimens, from the latter upwards of a hundred; 
but all the specimens are young ones, several of them as small and apparently as young as the 
youngest known stages of Pennatula phosphorea); even the largest and most developed specimen is 
still little developed, as will be shown more particularly below, so far as the pen’s provision of polyps 
is concerned. It is a very difficult thing therefore to characterize the species; or, to speak more cor- 
rectly, it is impossible to diagnose it briefly by such features, as are elsewhere used in distinguishing 
species within the genus Pennatula. That the species is a new one not hitherto described, will be 
obvious, I think, from the following description, in which I shall give an account of the peculiar mode 
of propagation in this species which has led me to give it the specific name prolifera. 

All the specimens were white, with the exception of two from St. 36, which were light-red; 
but these also have now turned as white as the others in spirit. 

The largest specimen (from St. 24) has to some degree the penniform appearance (figs. 15, 16). 
The total length is 35, in which the rhachis accounts for 18™™, measured from the terminal zooid 
(see below) to the lowermost polyp-bud, the peduncle 151!/,7™; the breadth of the pen is 4.5™™ (the 
polyps being pressed in against the stem); the rhachis itself is ca. ns broad, the terminal bulb of 
the peduncle is 2.5™" long and ca. 1.5™™ broad. On either side of the rhachis are eight distinct wings 
and below these four rudimentary wings. 

The calyx-mouth of the polyps is provided with 8 long and strong spines supported by long 
spicules. The form of the calyx, as is ordinarily the case in the genus, is somewhat different accord- 
ing to the degree of retraction; when the polyps are quite retracted, the calyx-teeth are closed and 
the whole calyx has a lengthened oval form reminding one of a narrow grain of barley. The longest 
calices are 5™" long and ca. 1™ broad. The tentacles are on the aboral side provided with longi- 
tudinally arranged spicules, both on the stem and the lateral branches. 

With regard to the arrangement of the polyps it has first to be pointed out that no terminal 
polyp is present: the pen ends above in two polyps placed (almost) side by side and equally developed; 
between‘ their bases the upper end of the rhachis itself is found, formed by a large zooid (with two 
calyx-points). Each of these two uppermost polyps forms a wing (I). This uppermost pair of wings 
is separated from the next pair (II) by a somewhat long part of the rhachis, this latter pair again 
by a somewhat shorter distance from the third pair (III), whilst the following pairs (IV—VIII) follow 


one another more closely. 


') Verrill: Rep. U S. Fish. Comm. 1883, p. 509. 
2) Figured by Jungersen, 1888, Pl. V, figs. 1—2. 
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Apart from the uppermost wing the other wings contain more than one polyp, as at all events 
a rudiment of one or two polyps more is found in each wing to the ventral side of the oldest one. 
In the uppermost pair of wings but one (II) the polyp of the left side (1) carries a small protuberance (*), 
which I take to be the first trace of individual Nr.2; the right wing has a distinct individual 2, but 
still in the zooid-stage; in wing III, polyp 2 is large and well-developed on either side of the colony, 
but nothing is seen of 3; in wing IV, polyp 2 is still larger, and 3 is present as a zooid; in wings 
V—VII there are also 3 individuals, but 2 is smaller than in the preceding wings, and decreases in 
development below, while 3 is still only a zooid in all of them; in wing VIII there are only two 
polyps, of which Nr.2 is only a zooid. The four rudimentary wings (IX—NII) consist, each of them 
—. more or less distinctly — ot two individuals, both still zooids. 

Of zooids, there are 2 longitudinal rows dorsally, one on either side, separated by a bare 
streak (i.e. devoid of individuals), about 0.5"" broad below, narrowing above (a similar naked streak 


runs along the rhachis between the polyps of the ventral side); in each row an indication of a 


grouping into 3—4 zooids for each wing may be traced. The series is already indicated below at the 
smallest rudiments of wings. — Between the uppermost wing and the next the series is very open, 
and only one zooid is found at each of the uppermost polyps (I). The zooids look like small scales 
supported by spicules. At the upper end of the rhachis the rows are completed by a median, con- 
siderably larger, single top-zooid, Z, provided with two distinct calyx-points'). Of lateral zooids, one 
seems to be begun immediately above each wing, with the exception of the two uppermost pairs of 
wings. These rudiments, however, are very small, and difficult to determine with certainty. 

The spiculation is copious and dense; the longest spicules are found on the polyps, the 
next on the zooids and rhachis where they are mostly arranged longitudinally; there are also many 
transverse, rather long and thin, spicules on the peduncle, intermingled lower down with longitudinal, 
short, oval ones; towards the terminal bulb the spiculation diminishes to open, longitudinal rows of 
short, oval spicules, and the bulb itself has no spicules, and is therefore transparent, so that the 
interior longitudinal septum is seen (but no terminal pore; I think upon the whole that the existence 
of such a pore in Pennatula normally is very doubtful *). 

The spicules (especially with regard to the long ones) are of quite a different type from that 
predominant in Penn. phosphorea. ‘The fact is that all the spicules (excepting the oval ones in the 
peduncle) are distinctly and sharply triangular, recalling mostly those of Penn. grandis. The longest 
measured are 0.784™" long, 0.04™™ broad; the short and thick ones are respectively 0.160™™ and 0.04— 
o.112™", and 0.032™"; the small oval spicules of the peduncie are 0.064—0.088"™" long, and 0.016" broad. 

The calcareous axis terminates above, bent to the right, opposite to the third uppermost 
wing, and below, also curved, just above the terminal bulb. 

The sexual organs are fully developed; they may be seen shining through the po- 


lyps without any further preparation, but still more distinctly by clearing with oil of cloves; in 


1) In this specimen the top-zooid has by chance been wedged in between the two uppermost polyps, so that it is 
only partly seen in the figure, but both from the dorsal and the ventral side. 
2) Comp. Jungersen, 1888, p. 161. 


PENNATULIDA. 


20 


all the more developed polyps, from the uppermost to the two lowest, large eggs (or larve) are 
seen; in the rhachis, on the other hand, no sexual products are found. 

In the other specimens, about 150, that I have been able to examine, there is found, a so to 
speak continuous series of stages, from the one just described down to a stage where the colony is 
provided with only one pair of wings (I). Representatives of these stages may be found figured on 
Pl. Il, figs. 17—24. 

One specimen (St. 24) of a total length of 29™™, is provided with six distinct pairs of wings, and 
below these with tiny rudiments of two pairs more. Each wing of the uppermost pair (I) consist of 
three individuals: one fully developed polyp, one somewhat smaller, and one still a zooid; the next 
wing (II) shows the same development. The wings HI—V still consist of three individuals, but two 
are in the zooid-stage, and the most ventral, youngest one, is already very small in IV, in V both are 
very small; VI consists of only two individuals, a small polyp, and a small zooid; both the rudiments 
(VII, VIII) consist of a larger and a quite small zooid. 

Another specimen (St. 24), of 25", shows 5 pairs of wings and 2 pairs of rudiments; all the wings 
consist of two individuals, the two uppermost of a developed polyp and one little developed, (wing I 
on the right, however, has three individuals, being provided with a small zooid), the others of a polyp 
and a zooid, both decreasing in size from above downwards; the rudiments consist of two zooids. 
Other smaller specimens of 2r™™, also show 5 pairs of wings and 2 or 3 pairs of rudiments; others 
again (25—16™™) 4 pairs of wings, 3 pairs of rudiments, others (17—13"") 3 pairs of wings, 3 pairs of 
rudiments; others again 2 pairs of wings and 2 pairs of rudiments, Pl. I, figs. 17,18; in all these 
specimens each wing consists of two individuals, a polyp and a zooid. Finally, we have several 
specimens with only one pair of wings, and below one or two pairs of rudiments, and some specimens 
with only one pairs of wings and no rudiments below (PI. II, figs. 19, 20). ach wing in these latter, 
however, consists also of two individuals, a developed polyp and a small zooid. 

The proportion between the rhachis and the peduncle as to length is somewhat varying; some- 
times the former, sometimes the latter is the longer, but often they are about equal in length. Devel- 
oped sexual organs (sometimes larvze) are seen in most polyps, at all events in the developed ones; 
in quite small (10™™ long) specimens indeed with only one pair of wings and 2 pairs of rudiments, I 
have seen large and developed sexual organs in one or both of the large polyps. Even the smallest 
specimen, of 6™™, represented in figs. 19, 20, shows (by clearing with glycerine) the sexual organs, though 
not yet ripe. All the specimens have the two rows of zooids (z), but their number in each row is 
very varying, increasing with the number of wings; in the specimens with only one pair of wings 
only one or two zooids are found in each row. The small lateral zooid above each wing is only 
seen in the tolerably well developed colonies. A common feature in all the specimens is further, that 
the stem contains a calcareous axis, and that the rhachis terminates above in a large zooid (Z). This . 
series of stages therefore is evidently a developmental series, in which the last-mentioned specimens 
with only one pair of wings are the youngest. That this developmental series belongs to a species 
of the genus Pennatula is undoubtedly a fact; but the rather obvious supposition that the young 
stages of the pale variety of Penn. phosphorea var. candida before mentioned might be in question, is 


inadmissible on account of the difference in the type of the spicules, and a closer comparison with 
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the developmental stages known of P. phosphorea renders it quite untenable. Penn. phosphorea 
always shows more numerous and more advanced polyps in the single wings, at stages where the 
number of wings is as in specimens of the present new species, and the colony is upon the whole 
more developed at corresponding sizes; on the other hand, the young colonies of P. phosphorea show 
no ripe sexual organs. These features, however, might be thought to be influenced by the conditions 
of life at such great depths as the one from which the new form has been obtained. The most con- 
clusive thing to my mind, however, is the great difference in the construction of the upper end of 
the rhachis. In young colonies of Penn. phosphorea the rhachis always terminates above in a terminal 
polyp, and on the dorsal calyx-base of this there is a large terminal zooid which completes the rows 
of dorsal zooids'). Both terminal polyp and terminal zooid are found even in well-developed colonies 
with complete pen-form (for instance, in specimens of more than 35™", with 12 pairs of wings, the 
largest of which are provided with 5—6 polyps; but more rarely in still larger specimens); in the new 
species however, no stage not even the youngest, shows the least indication of a terminal polyp: the 
rhachis ends as stated in a large zooid, and the two nearest polyps (or wings) are equally developed 
and placed at almost the same height; thus the younger stages especially have a dichotomous appea- 
rance, markedly different from that of Penn. phosphorea. 

According to what has been known hitherto, the primary individual, developing directly from 
the larva which arises from the egg, is in all Pennatulids a polyp with tentacles (see my treatise 
pp. 162, 173); as this polyp grows greatly in length, its lowermost part below the calyx forms the 
stem (rhachis -+ peduncle); on this lengthened part the other individuals, polyps and zooids, appear 
gradually (in some genera zooids are also formed on the polyps). During the growth of the colony 
the terminal polyp may later disappear; this is probably the case in most of the genera of sea-pens, 
and it is the rule in Penn. phosphorea. Where the disappearance of the terminal polyp is not due to 
a mere displacement (as in Kophobelemnon), it may be due either to an abortion or a transforma- 
tion into a zooid. In the genus P/eroerdes the latter seems to be the case; when the colony has 
grown to a certain size, the end of the axis, at all events, carries a very large zooid instead of a ter- 
minal polyp, (see K6lliker, Monograph, p. 356, my previous treatise, p. 172, and v. Koch 2, p. 398). In 


Penn. phosphorea, the end of the rhachis of large colonies carries generally several very large zooids 


«top-zooids»; amongst these presumably, are both the original terminal zooid and — by a retrograde 
transformation — the terminal polyp and some of the uppermost wing-polyps (comp. Jungersen p. 168, 


and v. Koch). With these facts in view we return to our new Pennatula-species. It may be main- 
tained with a probability, bordering on certainty, that this species like P. phosphorea, has also had a 
stage not only with a terminal polyp, but also with a terminal zooid on its calyx-base. — I shall only 
recall the fact that such a distant form as Rendl/a agrees completely in this respect with P. phosphorea. 
How, then, has the terminal polyp disappeared here? 

1) If a displacement had been the cause, one of the two uppermost polyps would have to be 
regarded as the terminal polyp, and the large zooid of the end of the axis would represent the terminal 
zooid. This supposition, however, is inadmissible, partly because this large zooid is not placed in the 
same way as the real terminal zooid in P. phosphorea and Renilla, on the dorsal calyx-base of either 


1) Comp. my previous treatise p. 168, and Marshall & Fowler, Penn. «Porcupine», Pl. XXXII, figs.5 and 7. 


22 PENNATULIDA. 


of the polyps in question, partly because both the upper polyps (I) always (or, at all events, with 
very rare exceptions) distinctly appear as lateral polyps, i.e. wing-polyps, a polyp Nr. 2 sometimes even 
a Nr.3 being found at their base on the ventral side of the colony (whether these latter ever grow 
to their full size is of no consequence in this connection); in Penn. phosphorea (and Renilla) the term- 
inal polyp is always single, and continues to be so. 

2) The large zooid on the end of the rhachis might be interpreted as the terminal zooid, the 
terminal polyp itself being aborted. This hypothesis would require so early an abortion of the terminal 
polyp, that we know of no parallel in any other Pennatulid whatever. 

3) The terminal polyp might be transformed into the large zooid, which ought, in this case, 
to be denoted as the «top-zooid». This interpretation would be met by a difficulty quite similar to 
the one in supposition Nr. 2, and further by the fact that the original terminal zooid must have dis- 
appeared at the same time — that is to say, at a very early stage. This seems little probable, when 
it is remembered that v. Koch has in one case found the real terminal zooid to be preserved in a 
specimen of P. phosphorea, in which the terminal polyp seemed to have disappeared, a full grown 
specimen with 38 pairs of wings (comp. v. Koch, 2, p. 397, fig. V). 

Although, in spite of the difficulties indicated, the possibility is scarcely quite rejected that one 
of the two latter suppositions, or both, may apply to this species, I believe I have observations which 
show quite a different interpretation to be the correct one, and make the others superfluous. 

The fact is that amongst the many specimens from St. 36 no less than 18 individuals, and 3 
individuals amongst those from St. 24, show that this species is capable of transverse fission. By this 
fission only the upper end of the rhachis with the uppermost pair of wings (I) is separated. The 
separation always take place close above the second uppermost pair of wings (IJ), and before it is 
quite accomplished the part of the rhachis situated between the two uppermost pairs of wings evidently 
stretches longitudinally; by this means, the part prepared for separation becomes similar to the 
the youngest known stages of development described above; compare figs. 19, 20 with the top of 
figs. 21 and 22. A clearing with glycerine or oil of cloves shows, however, that all the specimens in 
hand which are in the act of transverse fission, contain no calcareous axis in the top-part destined for 
separation; this part contains only the continuation of the longitudinal partition which farther down 
in the rhachis contains the calcareous axis. This axis itself terminates always immediately below the 
point of separation, generally with a hook turned to the right but this may also assume a somewhat 
different form (comp. fig. 22). This want of an interior calcareous axis is literally the only difference 
that can be pointed out between the top and one of the youngest independent colonies. The specimens 
showing the transverse fission belong to the large and middle-sized; the total length is between ca. 17 
and 25"; the number of wings is 4 pairs with 2 or 3 pairs of rudiments, and up to 7 pairs and 3 
pairs of rudiments; each wing is generally provided with two individuals, of which Nr. 2 is almost 
always a zooid; yet the largest specimen, with 7 pairs of wings, shows three individuals in wings II 
and III: a large polyp, a quite small polyp and a zooid. Developed sexual organs are found in some 
of the specimens, but in several others, e. g. the one represented in fig. 21, I have not been able 
to find them. The process of transverse fission itself is seen in somewhat different stages; where the 


constriction of the rhachis is not deep, the top is least lengthened (comp. fig. 23); where the constriction 
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is so deep, that the top is only connected with the other part of the colony by a quite thin string, 
the top (on the dead specimen) is hanging down like a «broken flower» along the stem of the colony, 
and then its rhachis is always prolonged stalk-fashion, most often bent into the shape of an S, so that 
the top gets a still more independent appearance (comp. fig. 21). Unfortunately, I have had no oppor- 
tunity of observing the separation itself, the further fate of the separated top, nor that of the 
remaining part of the colony. 

That I am not here guilty of a misinterpretation of chance mutilation is certain; to be sure, 
casual injuries are not wanting in many of the specimens in hand, but they have quite a different 
appearance; here the spicules on both sides of the constriction are placed quite regularly and in such 
a way as to be evidently arranged for the purpose; broken spicules are never seen as in injuries; 
moreover, the facts that the constriction always takes place at the same spot, that it is found in 
different stages and in a somewhat large number of specimens, and further that the top grows in 
length and emancipates itself, as it were, tend without a doubt to show that this species really is 
able to separate off the top. Of course it may be doubted whether this is a normal process; but | 
think it an obvious conclusion to take it to be normal, and to regard the phenomenon as a kind of 
propagation. The whole individualized character of the top, ready for separation, seems to me to 
indicate that this part will later live independently as a small colony, develop an interior calcareous 
axis"), continue to grow and increase its number of individuals. The rest of the colony, the «mother- 
colony», will then probably form the large zooid at the place of constriction. One single specimen 
(fig. 24), without any constriction, seems to me of some interest in this connection; in that placé of the 
rhachis where the constriction is seen in the other specimens, we have here a large, single and median 
zooid (Z') projecting in a polyp-like manner and interrupting the two rows of smaller dorsal zooids; 
it is provided with two lateral calyx-points in quite the same manner as the zooid which terminates 
the rhachis above between the two wings I (Z). The interpretation of this feature might be that the 
large top-zooid had been formed exceptionally before the constriction, this having not taken place or 
having been delayed for some reason or other. The specimen in question is otherwise of a good size 
(277™), has 7 pairs of wings and 3 pairs of rudiments and contains developed sexual organs (even 
larvee); the calcareous axis reaches only to the height of the pair of wings III, that is to say, to a 
tolerably great distance from the spot where the large zooid is formed. 

My conclusion is accordingly, that all the mentioned features of the transverse fission observed, 
tend to show that this species may justly be called Pennatula prolifera. We should then have found 
a mode of propagation within the Octactinia somewhat reminding one of that known in the Poly- 
actinia, for instance in Gonzactinia prolifera (M. Sars), and the Fwngi@; but the question, with regard 
to this sea-pen, is of a transverse fission of a colony. 

Several facts will be more intelligible viewed in this light. In the first place, the circumstance 
will now be readily understood why the species was taken in great numbers at both places where it 
was found, and that, in spite of this, it is only represented by colonies of a youthful character. It is 
obvious that the colonies need only a slight degree of development to be capable of transverse fission 


1) It might, however, be possible that an interior calcareous axis might come up, before the separation took place; 
the contrary cannot be said to be proved by the specimens in hand. 
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(as in Goniactinia, it is only young individuals that divide); the new colonies separated off by the 
division will soon get so far as also to divide; even the mother-colony itself will soon again be 
able to throw off the top part, and so on. Secondly, the fact will be explained that in the whole 
series of development found, no specimen, however small, is provided with terminal polyp and terminal 
zooid; the smallest colonies may possibly simply be tops of somewhat older colonies recently divided, 
which older colonies had before divided — perhaps more than once. Accordingly, we do not yet know 
the real primary polyp of this species, nor do we know the appearance of the species in its full-grown 
state. Whether the finished Pexnatula-shape is ever reached must remain doubtful; I think, however, 
that the largest specimen in hand indicates that some individuals attain this form. This would not 
be necessary for the sake of the sexual generation, as a great number of the imperfect colonies have 
proved to be sexually ripe. = 

Occurrence. The Davis Straits; St. 24, 63°6 N. Lat. 56° W. Long., (ca. 40 specimens), and 
St. 36, 61° 50’ N. Lat. 56° 21’ W. Long. (upwards of 100 specimens). 

The depths are 1199 fathoms and 1435 fathoms; accordingly, the species seems to be a 
marked deep-sea form; it has been found together with numerous other deep-sea forms; other 
Pennatulids found there, were specimens of Dustzchoptilum gracile, a series of young stages of Kopho- 


belemnon stelliferum, and a young stage of Umbellula lindahti. 


Fam. Virgularide@ KOoll., emend. 
Virgularia Lam. 


Among the peculiar characters of this genus, I shall point out a few which have either not 
been noticed or only imperfectly: 

1) The polyps are provided with a calyx, the edge of which may be simply circular or 
furnished with 8 more or less distinct small teeth without spicules; in the former case (for instance 
Virg. mirabilis), the edge of the calyx is not seen at all, when the polyps are most extended. I need 
only mention that the calyx here, as elsewhere, means that the hinder part of the polyp-body is rather 
stiff, so that the fore part with the tentacles may be retracted into it; thus the necessary stiffness is 
found here in spite of complete want of spicules. 

2) The shaft (the rhachis) may be divided into three regions; (a) that of the developed wings, 
(b) that of the rudimentary wings, and (c) that of the stalk-zooids. (a) is the longest, upper part of 
the shaft; the polyps are fully formed, with tentacles ete, but generally contain no sexual products‘); 
(b) may be rather long, and is on either side provided with close-set wings with undeveloped polyps 
which still want tentacles, but contain sexual organs and ripe sexual products; these wings become 
smaller below and gradually mere rudiments looking like low transverse ridges, and finally pass into 
(c); this last region is provided on either side with a single row of snsall zooids, which I shall call 


stalk-zooids. Close below these the peduncle or stalk begins; the boundary is generally indicated 


1) An exception is found in Virg. affinis Kor. & Dan. (see Kélliker, Monogr. p. 198). 
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by a slight constriction. Unless the examination is thorough, however, the peduncle seems to begin 
where the rudimentary wings cease. The stalk-zooids are never developed to polyps, but keep the 
zooid-form *). 

3) New polyps are never seen in the act of formation at the ventral edge of the wings (as in 
Pennatula and many other genera); this holds good not only of the whole region (a), but also far 
down in (b); only in the smallest rudimentary wings are polyps seen to arise as elsewhere in the 
Pennatulids; that is to say in such a way, that the most dorsal polyp in each rudiment is the oldest, 
the most ventral one the youngest. One gets the notion indeed, that all the polyps belonging to a 
wing are begun contemporaneously’); certainly every wing, as soon as it has the character of a wing, 
whether its polyps are fully formed or not, is provided with the aumber of polyps that it has 
altogether. Nevertheless the polyp forming the dorsal edge of the wing continues always to be 
the largest, the one terminating the ventral edge the smallest, even if the difference is often very slight. 

4) The calcareous axis has always a broken end above; it generally projects even with a 
more or less long naked end from the sarcosoma. This is a well-known and often mentioned fact; 
but it has been interpreted as due to injury, whilst I think it is caused by the mode of growth of 
the colony (for further particulars see under V7. mzradzlis). 

5) All the species of the genus are provided with the regular radiate canals in the rhachis, 
pointed out by Kolliker. 

In all these features, and in several more, Halisceptrum agrees with Vzrgularia; it is quite 
certain therefore, that the genus 7 is to be referred to the same family as V7rgwdarza; and it may 


be doubted whether it ought to be maintained as a separate genus distinct from the latter. 


Virgularia mirabilis (O. F. Miiller). 


Pennatula mirabilis O. F. Miller. Zool. Dan, Prodrom. 1776. 3074. 
» > Zool. Danica. The Danish edition 1781 («Straa-Sofjaren»), p. 43; the 
Latin edition. 1788, p. 11, Tab. XI. 
Virgularia mirabilis Lamarck. Anim. s. verteébres. 1816. T. I, p. 430. 
K6lliker. Monogr. 1872, p. 190. 
Lyungmannt Koll. Monogr. p. 196. 


multiflora Kner. Verhdl. k.-k. zool.-bot. Ges. Wien. 1858, p. 295. 


1) Kéliiker has first seen these facts in Hal/isceptrum and in Virgularia; but in the description of what he calls 
clateraler Zooidstreifen», he does not distinguish between the zooids that become partly the wing-polyps, partly the lateral 
zooids placed under the wings, and those that continue to be zooids and to be arranged in a long single series; these latter 
are the stalk-zooids. 

2) In this way the fact has been interpreted by Marshall; but everybody may, by careful examination of the most 
rudimentary wings, see that this interpretation is not correct. M., however, was scarcely in possession of any specimen with 
this part of the rhachis fully preserved. Otherwise he seems to be the only author, who has especially observed the unvarying 
nature of the number of polyps in the wings. See: Report on the Oban Pennatulida, 1582, p. 63. This little treatise, 
which amongst many well-known things, contains several new interesting facts, is not found in our libraries, so that, when 
in 1898 I communicated my conception of the mode of growth and development in Virg. mradilis to the Natural History 
Society here, I did not know that anyone had before observed the want of increase in the wings of Virgularia. The inter- 
pretation of M. of the mode of growth, however, is essentially different from mine (see later). 


The Ingolf-Expedition. V. 1. 4 
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Of this species, I have had the opportunity to examine a very large number"), partly from 
Danish seas, partly from various Scandinavian regions and from Iceland (the Vestman Islands). I 
have been able to examine both well-developed and large specimens, to a length of 530™™2), and also 
young stages down to a size of 10", i.e. smaller than those hitherto mentioned in the literature. 

In larger specimens I find the number of polyps in the developed wings very varying, from 12 
to 4; specimens with three polyps in the wings or fewer are young stages which will be more particularly 
mentioned later on. K6lliker, it is true, in his diagnosis of the species, states the number of polyps 
to be 6—9, but in the more particular description, specimens occur with ro, with 11—12, and with 3; 
O. F. Miiller gives the number as 8, Dalyell 8—1o. The lateral zooids placed under each wing 
occur, in a corresponding manner, in varying numbers; where they are most numerous they are 
grouped in two transverse rows, in the young stages in a single,row and in a number almost similar 
to that of the polyps. The peduncle is always shorter than the pen, but otherwise of very varying 
relative length. When K6lliker says: «Feder ungefahr 2'/,—3 mal langer als der Stiel», his state- 
ment is by no means always correct. The peduncle, here as in many other Pennatulids, may 
obviously be stretched very much in the living state of the colony, and in a few preserved specimens 
it may also be found much longer; in a specimen 350™™ long from the Kattegat I thus find it to be 
250"" long (measured from the real boundary towards the rhachis at the cessation of the stalk-zooids). 

Of the numerous young stages examined, most, and especially all the youngest ones, belong 
to the museum in Stockholm. They form together a rather close series, elucidating, I ithink, the 
essential facts of development and growth in the Virgularia. There is still, however, a regrettable 
break between my youngest stage and the single primary polyp, the «<oozoite», which we know 
hitherto only from Dalyell (lc. pp. 188—189). In the month of June, Dalyell succeeded in hatching 
some «planulz» which swam about very actively (lc. Pl. XLVIII, fig. 11); later, in July, he succeeded 
in developing other planulz into the «hydra» form, i.e. into a solitary, tentacled, lengthy polyp (figs. 
12—14) without any interior calcareous axis. Apart from the fact that the tentacles developed several 
lateral branches, these polyps did not change during the period of more than a month, in which it 
was possible to keep them living. As to the size, unfortunately, no more particular information is 
given 3), 

In conformity with what is known of (Renzlla and) Pennatula phosphorea, it is to be supposed 
that this primary polyp grows in length, gains an interior calcareous axis, and develops on either side 
a row of solitary polyp-buds following each other, as to age, from above downwards, so that a small 
colony of the simplest penniform type is formed. Such a stage might be called the «Protocaulon»- 
stage4). My youngest stages are of a form approaching very near to this supposed one, the only 


difference being that they are all wanting in a terminal polyp as the upper termination of the stem. 


‘) Amongst these also, the specimens from our Museum mentioned by K6lliker in his Monograph. 

2) KOlliker, in his diagnosis, says: «bis zu 345™™ lang», Dalyell, (lc. p. 182) however, had already stated a length 
of 23 inches, or about 585mm, 

3) Dalyell evidently — although with a cautious reservation — thinks these young polyps to be, not the beginning 
of the stem which they really are, but a first wing-polyp. His words are: «Indulging conjectures regarding the incidents of 
futurity is perilous; however, the survivance of a nascent animal might shew it to be the first of an originating lobe, that 
the flesh is carried up in a solid mass beyond the bone, and that in this manner both ends of Virgularia are fleshy». 

4) After a genus established by Kélliker in Chall. Rep., but being really only a lrgularia; see p. 30. 
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Together with some of the more developed stages they have been obtained by Lovén in 1832, partly 
at Kullen (MGlle), partly at Bohuslan. 

The youngest stages measure 10, 105, and rr5™". One specimen 105" long, is figured on 
Pl. II, fig. 25, seen from the dorsal side. The upper, polyp-bearing part of the rhachis measures ca. 4™", 
the part with the zooids 35", so that the length of the peduncle proper is 3". On either side of 
the rhachis there is a row of five distinct polyps decreasing in size and stage of development from 
above; the polyps of one side alternate with those of the opposite side; only in the row on the right is 
there at the lowermost polyp but one, on the ventral side of the colony, a small rudiment of a wing- 
polyp No.2. Below each polyp one lateral zooid is found. In addition, the lower part of the shait, 
which is devoid of polyps, carries on either side a longitudinal row of four distinct and large stalk- 
zooids. ‘The uppermost is placed about 1™™ below the lowermost polyp-bud, and the zooids of the 
two sides are somewhat alternating in position. At the first glance, the upper end of the stem seems 
quite intact, and no naked part of the calcareous axis projects; but on a more thorough examination 
the calcareous axis is seen to end quite abruptly, as if cut off, in the thin sarcosoma; accordingly, its 
upper end does not taper to the fine thread, usually found in Pennatulids. Further, the top of the 
stem is not occupied by a developed polyp which might be regarded as the terminal polyp, but there 
are at the top two somewhat alternating and quite rudimentary polyps, without tentacles; below 
each of them is a lateral zooid, so that they prove to be wing-polyps. Thus the features at the top 
are already highly changed; at all events, the terminal polyp and the upper end of the calcareous 
axis have disappeared, and the two wing-polyps that are now the uppermost ones are about to atrophy, 
or — what I think less probable — to regenerate. The specimen is excellently preserved, so that the 
radiate canals in the rhachis are easily recognised, and there are no traces of generative organs. 
The two other specimens agree in essential features with the one described, the only difference being 
that all the wing-polyps are solitary. The specimen 11'5™™ long’) is provided with 6/6 solitary polyps, 
each with a lateral zooid below, and four stalk-zooids. At the upper end of the axis a rudimentary 
polyp is found only on the left side; but this polyp has to an important degree a distinctly atrophied 
appearance, and is very little similar to the young imperfect polyp-buds at the lower end of the shait. 

A number (8—g) of small colonies, r1—22™" long, appear somewhat more developed, in that 
some of the wings are provided with two polyps. A specimen is figured on Pl. II, fig. 26, seen from 
the ventral side; it is 22™™ long, with a peduncle of 45". Each of the wings of the upper part of 
the rhachis consists of only one polyp (on the left side there are 4 such, on the right side only 2), 
each of the following wings lower down have two polyps, likewise the distinct rudimentary wings 
under these show two polyp-buds with perceptible difference in age. Under each of the wings with 
two polyps and rudimentary wings two lateral zooids are found, under the upper solitary polyps only 
one such zooid. The number of stalk-zooids is doubled (8 on the right side, 9 on the left), and the 
lowermost indistinct rudimentary wings) almost reach the uppermost of them. To judge by the 


size, each of the new stalk-zooids seems to have arisen in the interspace between two of the older 


1) In this specimen two parasites are present in the rhachis; on account of the transparent sarcosoma the lower one 
may distinctly be recognized as a Distoma. 
2) These are not given in the figure. as they are only seen under rather high magnifying powers. 
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ones. At the top of the shaft a short portion of the calcareous axis projects nakedly, and the upper- 
most wing-polyp is somewhat rudimentary. Quite similar features are found in the other specimens; 
in some, the ventral polyp of the two-polyp wings is quite small, but a bud, and among the two- 
polyp wings there may be a wing with only one polyp, but it, like the wings with two polyps, 
is provided with two lateral zooids. At the apex of the stem one or two rudimentary polyps are found, 
and above the uppermost there is generally a lateral zooid, which, together with the broken end of 
the calcareous axis shows that the original apex must be wanting. 

Other specimens again, up to a length of 4o™™, show two-polyp wings quite to the apex with 
two lateral zooids, and likewise in the rudiment-region, which in the larger specimens is long, and 
reaches to the numerous stalk-zooids; a specimen of a length of 4o™™ numbers on either side 11—12 
wings with developed polyps. : 

A somewhat more advanced stage is represented by the specimen 45™™ in length (from Bohuslan) 
fioured on PI.II, fig.27. At the apex a naked end of the calcareous axis projects; uppermost are two 
single, rudimentary polyps; then follow two-polyp wings, of which the two uppermost are rudimentary, 
whilst the others (5/6) are provided with two fully developed polyps; next follow wings with three 
polyps the most ventral of which is the smallest, and the farther we get down, the smaller it becomes; 
but so long as the polyp-buds of the smallest wings in the rudiment-region may be discerned, the 
number continues to be three. Of lateral zooids three are found under all the wings. The stalk- 
zooids are numerous (upwards of 16), and close-set, especially below. Similar features are seen in 
several specimens, partly Swedish, partly from the Vestman Islands. Finally, we have a great number 
of young colonies, 60” in length and others (Swedish, Icelandic specimens, one Danish fragment) in 
which the developed wings and the rudiments, whose polyp-buds are distinct, contain three individuals; 
at the apex, however, (if not damaged) a few two-polyp wings are regularly found, but with rudimentary 
polyps. The number of lateral zooids is three or four; in the latter case one of them may be placed 
in a second row. In the rudimentary wings where the most ventral polyp-bud is very small, the 
corresponding lateral zooid is also indistinct. The rudiment zone is long and joins onto the line of 
stalk-zooids; in a specimen (from Kristineberg) 60™™ long, with 15/15 fully developed wings I have 
counted ca. 36 stalk-zooids in a closely packed series. 

The larger colonies with four, five, and more polyps in the wings, which are generally found 
in collections, although most frequently in fragments, connect directly with such stages as the last- 
mentioned. 

The young stages described accordingly show: 1) that the number of polyps in the wings is 
gradually increased by one individual in the rudiment-zone, 2) that by the longitudinal growth of this 
zone the new wings advance farther upward, as also the older wings above with fewer polyps, 3) that 
contemporaneously with this growth, transformations take place at the apex, as the oldest wings, and 
upon the whole the older parts of the colony, here atrophy and finally drop off; for, the fact that 
all the well-preserved young stages, even the smallest, are provided at the apex with indisputable 
rudimentary polyps, without tentacles and often much diminished, seems to me to be most naturally 
interpreted as an atrophy. A new light is thrown on the condition found also in the older colonies 


by this interpretation: it is evident that the same processes continue, as long as the Vzrgularia is living. 
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It is well-known that most of the specimens found in collections are fragments; generally the 
peduncle is wanting, often also the upper end. This, of course, is often owing to the fact that the long 
and thin colonies with the fragile calcareous axis, are easily broken by the fishing gear, and especially 
easily at the spot where they rise up from the bottom. But when K6lliker says that he has seen 
no single specimen undamaged at the upper end, this statement is most likely due to a very common 
misconception. The fact that a naked end of the calcareous axis, which moreover is abruptly 
broken, projects from the sarcosoma, is generally taken to be due either to a contraction in spirit of 
the soft parts of the colony, or to chance mutilation. That the former cannot hold good as a general 
cause is easily seen: in many cases, the sarcosoma beneath the naked part of the axis is not contracted 
at all or drawn away from its part of the axis, but wraps this part as firmly as in any other part 
of the colony, and moreover specimens just caught and still living show the same feature. If the 
condition was due to damage, the first thought occurring to one would be of such as might be caused 
by the fishing gear. But the same kind of fishing gear may bring up other forms as long and fragile, 
for instance Funiculina, in a quite undamaged condition, sometimes even together with Virgularice; 
and again, there are several signs tending to show that Vzrguwlaria and allied forms, while they are 
still growing undisturbed in their natural element, are already possessed of the naked end of the 
axis; it is well-known that other organisms, for instance Serpule, have been found attached to this 
part'); besides, certain Virgulariz and Stylatulaee have been observed in places where it was possible 
to wade out at low water, and draw them up with the hands, or where divers might easily see and 
take them’); these forms showed the naked axis-stump. Here the mutilation cannot be due to the 
fishing apparatus. Marshalls) has also been of opinion that the «mniltilation» might be due to the 
fact that other sea-animals, especially fishes, had browsed on the tops. To support this supposition, 
he refers to the fact that fragments, and especially often tops, of Virgularia have frequently been 
found in the stomachs of haddock and cod. From the description Marshall gives of the fragments he 
takes to be entire tops, it is clearly seen however that the calcareous axis was broken, and that it 
even projected from the sarcosoma with a small naked part (Oban Penn. p. 56). Kolliker has perhaps 
also had before him specimens with tops that were «perfect», in the signification in which Marshall 
uses the word. In the Museum of Copenhagen however, we have a great number of fragments with 
such «perfect» tops, and also a by no means small number of colonies, also with «perfect» i.e. normal 
apices, from various collections after 1870. When the apex does not show some quite indisputable 
mark of mutilation of the sarcosoma and the soft parts upon the whole, I regard it as normal; and 
among the characters of a normal apex is an abruptly cut calcareous axis, whether it ends near the 
soft parts or projects with a more or less long, naked part. On closer examination such a normal 

1) Dalyell l.c. p.182; Koren and Danielssen, Fauna litt. Norv. II, p.19. PI IV, fig. 3d (Verg. afinis). In our 
Museum are specimens of Vg. miradilis from Danish seas (Sams6 Belt, Great Belt, collected by G. Winther; the Kattegat, 
Dr. Joh. Petersen), where the top of the rhachis immediately above the soft parts continues in a long, round prolongation, 
formed by closely entangled threads of algae intermingled with bristles of Annelids, sponge-spicules, vegetable detritus, and particles 
of mud; and the lower part of this enwraps the top of the calcareous axis of the Virgularia. One of these specimens is 50mm 
long, the extraneous prolongation 35™m, a second is 72™™, the prolongation 56™™, a third 67™m™, the prolongation 48™™; the 
specimens mentioned are young stages with wings with three to four polyps. 

2) Darwin, Journal of Researches p. 99 (Stylatula Darwinit K6ll.). Bell(Thurston), Proc. Zool. Soc. Lond. 1890, 


p- 463 (Virgularia juncea Pall.). 
3) Oban Penn. p. 59; Rep. Penn. «Triton», p. 133. 
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apex will always show that the upper wings are quite rudimentary in a more or less large number; not 
only are they smaller than those farther down, although, if their polyps can be counted, they may show 
the same number as these; but their polyps are quite degenerated, without tentacles, or with reduced 
tentacles. The degree of degeneration increases upwards; where a somewhat large number of reduced 
wings occur, the polyps of the lower ones may still be counted, then follow some in which only a 
single polyp seems to be preserved, and finally, instead of wings we find but low and narrow trans- 
verse ridges just as indistinct as those far down in the rudiment-zone. All these features I interpret 
as indicating atrophy. As the atrophied part gradually dies the upper part of the calcareous axis 
is quite naturally denuded; and this denuded part decays and is broken off, like the top of the 
shell of certain snails with «truncate» shells — or is perhaps thrown off, after the lapse of some 
time, as a stag throws off its dead antler. F 

This process begins very early, as shown by the young stages described (in so small colonies, 
that fishes cannot be suspected of having any share in the phenomenon), and it goes on — normally 
— hand in hand with the growth and increase of polyps in the rudiment region’). 

This interpretation of the mode of growth in the Virgulariz is certainly not quite new, as I 
thought at the time when I gave my first communication upon it); it has in reality been set forth, 
contemporaneously with the first real description of Virg. mirabilis, by O.F.Miiller. In the Danish 
edition of Zoologia Danica (1781) it is said of «Straa-Sofjeeren» p. 45: «When it has grown to a certain 
height, the outermost polyp-hooks by and by die and wither away from above downwards at the outer 
end of the stalk, and only the shrunken skin remains some time. Finally this also drops away, and 
the end of the stalk is denuded. Accordingly, the polyps perish at one end as they are generated at 
the other, which shows the second resemblance to the mode of growth of the tape-worm; yet the 
stalk (i.e. the calcareous axis) remains entire and undamaged». Marshall has also had the same idea 
(Oban Penn. p. 58), but he immediately rejects it, as he does not think that the facts sufficiently support 
it. I think, however, such facts have been advanced here; and especially by pointing out the features 
in the small young stages, I think I have placed this interpretation on a better footing at all events 
than has hitherto been done. 

The young stages described are also of interest in another respect, as proving that two Penna- 
tulid-genera (together with their family) will have to disappear from the system. One is the genus 
Protocaulon of Kolliker (Rep. Challenger Penn. p. 26), with the species P. molle, from a depth of 700 
fathoms near New Zealand. My previous supposition, which was well-founded, that this species was 
only a young Virgularia at a similar stage to that of V. miradilis figured on Pl. II, fig. 25, has been 
fully corroborated by examination of the original specimen in the British Museum. The upper end 
of the colony is not — as might be thought from the figure l.c. Pl. VII, fig. 23 — provided with a 
terminal polyp, but is «imperfect» after the manner of Virgularie; a small broken end of the cal- 
careous axis projects distinctly. The polyps are solitary, in two alternating series as stated by Kélliker; 

') If this explanation was not correct, and the condition of the top was a result of violence, it would be a 
strange thing if specimens were never found showing that the colony has managed to repair the damage. Dalyell has 
proved that lrg. mirabilis is possessed of no slight power of regeneration. On a living specimen D. cut off both ends, and 


hung up the middle part on a thread; in three weeks both ends were repaired by regeneration (l. c. p. 186). 
) In the meeting of Naturhist. Forening on Noy. 11th 1898. See Vid. Medd. 1898, p. 1. 
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but they are furnished with a clearly marked, although short calyx with distinct edge which may 
even by longitudinal folds seem to be provided with 8 slight «teeth»; under each polyp one lateral 
zooid is found (seen by K. indeed, but he has not ventured to state it as a certainty); by clearing in 
a suitable mixture of oil of cloves and alcohol it is seen quite distinctly, as also the long line of stalk- 
zooids characteristic of Virgulariz; here, these zooids reach almost to the lower end of the colony; 
the peduncle proper is damaged. Thus, there is full conformity between this species and my youngest 
specimens of V. mzrabilis; Protocaulon molle can only be a young stage of a Virgularia-species, and 
probably of Virg. gracillima Koll.'). 

The other genus that must be rejected is Marshall and Fowler’s Dewtocaulon founded on 
the species D. hystricis (Rep. Penn. «Porcupine», p. 461, Pl. XXXII, figs. 8,9). I have not had the 
opportunity of examining the type specimens, but the descriptions and the figures make it quite 
certain that the five specimens (30—48™" long, badly preserved) are a V7rgzlaria in stages corres- 
ponding to my young stages on PI. II, figs. 26 and 27, and the ones slightly more advanced. Marshall 
and Fowler have seen themselves and very correctly that the family Protocaulide of Kolliker, to which 
they refer their Deztocaulon, must be placed nearer to the Virgularize than in the system of Kolliker, 
where it is far from these latter; they even hint as a possibility that Dew¢ocaulon might prove to be 
identical with Virgularia gracillima of K6lliker (from New Zealand), but they think that in this case 
a new genus would have to be established for it. This is now superfluous; Dezfocawlon is either 
simply V. mirabilis or possibly V.cladiscus mihi. The locality and depth (south west of Ireland and 
west of the Hebrides, rog and 110 fathoms) might very well speak in favour of the former, but do 
not, however, exclude the latter, which was taken at one of the places together with «Deztocaulon», 
and is referred to by M.& F. as a «Svava glacialis Kor. & Dan». 

Among the great number of specimens of Virg. mirabilis | have examined, some show certain 
differences from the normal which I think worthy of mention. 

In a complete specimen from the Kattegat, 5307" long, with wings with 12 polyps, small 
wings with few (3—4) polyps are found, inserted here and there among the normal wings; in a few 
places, a long solitary polyp is found between two normal wings, and under this a group of three 
lateral zooids; in two places the uppermost, most dorsal zooid of a common group of lateral zooids 
is transformed into a complete polyp (similar features, however, are known from Pennatula phosphorea; 
comp. p.15 under var. candida). Further, this specimen is provided with two calcareous axes, of which 
however, only one projects from the top with a naked end. In the middle of the rhachis both axes 
are very thick; the one retains a considerable thickness, until it suddenly ends, but little rounded, in 
the upper part of the peduncle, whilst the other, as is the normal case tapers downward and ends in 
a bent hook, about 2™ below the termination of the stalk-zooids. From the Great Belt and from 
Sams6 Belt, we have further two other small specimens each with two calcareous axes. One is 50™" 
long, with wings with five polyps; both the calcareous axes project with naked ends over the top; 


here also, only one of these forms the bent hook in the peduncle. The other specimen is a young 


1) This species has been found again at New Zealand, where it is apparently of frequent occurrence. Dendy: 
Trans. and Proc. N. Zeal. Inst. 1896, vol. 29 (N.S. vol. 12) p. 256. When Verrill (Am. J. Sc. 23, p. 312, mote) thinks that Profo- 
cauloz «may prove to be the young of Axthoptilum», this supposition is no better founded than the one that Proloplilum 
K6ll. is the young stage of Mixgularia(!). 
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stage, 30™ long, with wings with 3 polyps, a quite short pen with developed polyps, but a long rudi- 
ment-region; here also two naked axial ends project from the sarcosoma at the top, one quite short 
broken off, the other rather long (5—6™™) and evidently in process of decay, being plainly divided 
into a series of short, loosely connected pieces, like joints '). 

In a complete specimen, 423™" long (the peduncle 80™), with wings with six polyps, from the 
Norwegian coast off Arendal, the wings of the left side are normal, whilst those of the right side, 
even quite down in the rudiment-region are placed in an inverted position, so that the calyx- 
openings and the tentacles of the polyps are turned towards the peduncle. It is well-known that 
the wings have a considerable power of motion, and I have often seen that they may also be turned 
in such a way as to make the polyps point downwards, but here the question is somewhat different; 
in the present specimen, the group of lateral zooids belonging to the inverted wings is placed above 
the wing instead of below it, and by serial sections I have convinced myself that both zooids and 
polyps here turn the ventral side upward, pointing towards the top of the colony, whilst the 
zooids and polyps of the correctly situated wings of the left side are placed normally with the dorsal 
side turned upwards. The same abnormality is seen in two fragments of the upper part of the pen 
in a specimen with four polyps in the wings, from Bohuslan, Flatholmen, and in another fragment 
from the same locality, with three polyps in the wings, in which latter the abnormal side is disting- 
uishable as the right one, the end of the stalk being preserved. The last-mentioned specimens belong 
to the Museum in Stockholm. An abnormality, probably of a somewhat similar kind, is mentioned by 
Kélliker in a specimen of H/alipleris christit (Mongr. p. 244); I have found no statement elsewhere of 
such features having been observed before. 

As to the synonymy of J”. mzradilis, | have without any hesitation referred the IV. Zyung- 
mannt of Kolliker to this species. He has established his species on a fragment (in the Museum in 
Stockholm) from the Azores, and he himself expresses (Monogr. p. 197) a strong doubt as to its specific 
difference from Vl. mzradilis; after all, I think that its geographical occurrence, so far distant from 
what is otherwise known for mzradzlis, has been the special reason of its being established as a separate 
species. Later, the correctness of this species has hardly been carefully examined; it has, so far as I 
know, only been mentioned later by Studer as having been obtained in fragments by «l’Hirondelle» 
in the Bay of Gascony, without, however, any further information as to its structure, and by 
Whiteaves from the Gulf of St. Lawrence (Catal. Mar. Inv. East. Canada, 1901, p. 33). So far as I 
can discern from the careful description of this «species» by Kélliker, there is no sufficient reason for 
retaining it. The same can also be said for the V. multiflora Kner of the Adriatic, which KOlliker 
himself seems to be most inclined to regard as a local variety. Only the fact that the specimen in 
our Museum, in spite of its size, is provided with remarkably small polyps, could raise some doubt in 
my mind; the polyps, however, are just as small in a large fragment of I. mirabilis from the Vestman 
Islands (Th. Jénsson); but this specimen has evidently been somewhat dried. No doubt also the 


Virgularia sp. mentioned by P. Fischer, from the west coast of France (Loire-Inférieure, at Croizic), 


') A double calcareous axis in Ig. mirabilis has heen observed before in a single specimen by Dalyell (1. c. p. 187) 
Pl. XLII, fig. 8. «The bones were unequal, a longer and a shorter, the longer extending so regularly, that the shorter might 


have been almost considered a fragment accidentally or supernaturally introduced along with it amidst the fleshy substance». 
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is identical with I”. mzrabilis. It is said to resemble V. mzltiflora Kner, and to have its, «calicles aussi 
profondément séparés que ceux des I” mirabilis Mill.» (Bull. Soc. Zool. de France, vol. 14, pp. 36, 37); 
but a more particular description of it is wanting. 

With regard to the distribution, I have to add here a new locality of no small interest, 
viz. the Vestman Islands off Iceland. During the summer of Igoo, about fifty large and small frag- 
ments of specimens with wings with 4—9 polyps were taken here, also 14 young stages, most of them 
with 3 polyps in the wings (the «Diana», A.C. Johansen), and in the summer of rgor the Museum has 
received from Th. Jénsson, physician in the Vestman Islands, a large fragment (145™™ long) with (8—9) 
polyps in the wings. Hitherto . mradilis was only mentioned from the coasts of Scandinavia, Den- 
mark and Great Britain. On the west coast of Norway it reaches as far north as Lofoten (Grieg, 
l.c. p.11), on the British coasts it does not seem to have been found farther north than Scotland; in 
the Danish seas its southern boundary is given as the Great Belt and the Sound down to south 
of Hveen (Levinsen, Hauchs Togter, p. 399); for England, in the Channel (Falmouth and Eddystone, 
Marshall: Oban Penn. p. 75, W. P. Marshall (sen.): Journ. Mar. Biol. Ass., vol. III. p. 335). The fact 
of this species having now been found at the Vestman Islands not only removes its northern boundary 
and considerably extends its western territory, but, when we consider that in recent years we have 
been able, just at the Vestman Islands, to point out several Atlantic animals known as belonging to 
the fauna, partly of the south-west of Europe, partly of the Azores, the probability that the « . Zywg- 
manni» taken at the Azores and in the Bay of Gascony is identical with I”. mzrabilis rises almost to 
a certainty. If my supposition that V7. mwztiflora is also to be referred to mzrabilis, be correct, the 
Mediterranean will also belong to the territory of the species, the Adriatic at all events where J” moti 
flora has been taken in the Bay of Fiume (at the island of Veglia)'); also at Naples (Nisida) has a 
Virgularia been found (K6lliker, Monogr. p. 369), but of its more particular determination nothing is 
as yet known; also at southern France, Cap Béarn (Lacaze Duthiers, Comptes rend. Acad. Sc. 
1891, and Corallaires du Golfe du Lion, p. 359). On the American side of the Atlantic the species 
has not hitherto been found, according to existing statements; but according to what has been said 
above of V. Ljyungmanni K6ll. it no doubt occurs there also, since 15 specimens of V. «Lyeangmanni 
were taken already in 1872 at a depth of 200 fathoms in the Gulf of St. Lawrence north east of Cap 
des Rosiers (Whiteaves lec. p. 34). 

The depths at which lV” miradzlis has hitherto been found seem not to exceed 150—200 fathoms. 


At the Vestman Islands it has been taken at 98 fathoms (the «Diana» St. 41) and at 49 fathoms (the 
«Diana» St. 18). 


Virgularia cladiscus nom. nov. 
Cladiscus gracilis Kor.& Dan. Fauna litt. Norv. HI, 1877, S. 101, Tab. IX, Fig. 13—15. 

Lovent » Berg. Mus. Nye Alcyonider etc. 1883, S.23, Tab. XI, Fig. 1—4. 
Virgularia tuberculata Marshall. Rep. Penn. H. M.S. «Triton» 1883, S.129, Tab. XXXI, Fig. I—3. 
Cladiscus Kéllikeri Kor.& Dan. Norske Nordhavs Expedition, Pennat., 1884, $.57, Tab. UH, Fig. 8 —13. 
Svava glacialis Kor.& Dan. Norske Nordh. Exp. 1884, S. 4,5, Tab. I, Fig. 1—16. 


1) From Trieste it is not known; at all events, it is not mentioned by Graeffe in Ubers. der Seethiere des Golfes 
y. Triest, III. Coelenteraten. Arb. Zool. Inst. Wien, T. 5, 1854. 


The Ingolf-Expedition. V. 1. 
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The calyx of the polyp distinct, with 8 small papillae or wart-shaped calyx-teeth (sometimes, 
however, they may be indistinct and seem to be wanting), often with 8 slight longitudinal ridges; the 
wings fermed of groups of 3—4, up to 6 polyps, somewhat coalesced only at the base; more frequently 
one of the outermost polyps is quite, or almost quite, free; below each wing a series sometimes double, 
of 3—4 lateral zooids. The wings of the two sides are, in the younger part of the rhachis, placed 
almost opposite to each other, farther up they are distinctly alternating, with a distance of up to 2—37™ 
between each set of wings. The dorsal radiate canals on each set of wings grouped more or less 
distinctly in a fan-shaped manner. Spicules are quite wanting (as in V. mzradilis). The colour of the 
living animal yellowish white. 

Of this beautiful Pennatulid the «Ingolf» has obtained four specimens at three different stations; 
a fifth specimen (a fragment) has been taken by the «Diana» at the Vestman Islands. Only in one 
specimen (Nr. 4) has the peduncle been preserved complete with its terminal bulb, in the three largest 
(Nr.. 1—3) the lower part of the peduncle is wanting, but the corresponding end of the calcareous axis 
with its fine, bent hook is preserved; as in other Virgularize, a denuded part of the axis projects above 


from the sarcosoma. 


Nr. | I 2. 3 4 5 

— = = — = 5 = 

Totallengthtere.ces oe SPAS hate eee ois in mm. 94 85 71 32 40 
The rudiment-region + the stalk-zooids . in mm, | 25 | 20 | 20 10 | > 
Number of polyps in each developed wing...... | 4 3 | 4 3 3 
mene thaotaspolypsesseeseee ee een ce in mm. | 2 2—2.5 2 Di MB 
Number of lateral zooids under each wing...... | 3-4 | a | 3-4 3 > 


In the upper part of the rhachis irregularities and variations are found with regard to the 
wings and their number of polyps, which is probably, at least to some extent, connected with a normal 
atrophy of the top part. At the top of the larger specimens, for instance, some of the upper wings 
are quite wanting on one side, so that only something like a «scar» is left; towards the top there 
may be wings with two polyps or even with one, or 3- to 4-polyp wings with one or two quite small, 
probably atrophied, polyps. As mentioned above, the polyps are provided with a distinct calyx, about 
1” long, with eight small soft calyx-teeth; these teeth, however, may be very indistinct or even 
imperceptible in some individuals of the same colony; the forepart of the polyp with extended ten- 
tacles is generally of the same length as, or a little longer than, the calyx; whether the fully developed 
polyps are able to retract this part completely into the calyx as in V. mérabzlis, I must leave undecided; 
in the specimens before me all the fully developed polyps, at all events, are stretched out. As in 
other Virgulariz the rudiment-region contains the sexual organs, whilst the developed polyps are 
sterile. The longest colony I have been able to measure myself, is 105™™ long (a specimen taken 
north of Norway by the Barents-Expedition); Grieg (Norges Penn. p. 20) gives a size of even 486™™ 
(a specimen from Fotlandsyaagen north of Bergen). 

As is seen from the synonyms this form has been described before, but as constituting a separate 
genus, or even two genera, and several species. The reason why I have given it a new specific 


name within the genus Virgudaria, and not retained its oldest specific name «gracilis» is that the 


PENNATULIDA. 35 
name «Virgularia gracilis» has long ago been used by Gabb and Verrill for another, Californian, 
species"). I have therefore used as specific name, Koren and Danielssen’s oldest name for the genus 
which, I think, is quite descriptive in itself. 

Koren and Danielssen originally established the genus Cladiscus with the species Cl. gracilis 
on a single, fragmentary specimen (Fauna litt. III. p. 102); the genus was referred to the subfamily 
Funiculinee of the family of the Virgulariz in the (old) system of Kolliker; later, Kélliker (Chall. Rep. 
p- 35) placed this «genus» far from the Virgulariz in his family Protocaulide*). ‘This erroneous posi- 
tion — far from the Virgulariz — is, I think, essentially due to the misinterpretation of certain 
features in the structure of the colony by Koren and Danielssen, which misinterpretation, among other 
things, led them to establish the genus Cladiscus. The fact is that in the original diagnosis of this genus, 
only the following essential features are mentioned viz. that «the cells are situated separately», and «the 
zooids ventral». (Lateral zooids are not mentioned). In the description of the single specimen of the species 
Cl. gracilis wpon which the genus has been established, it is said of these zooids: «On the ventral 
Sumacedna.: there appears a series of scattered zooids which, in the spaces between the groups of 
cells are more agglomerated, become larger, and form strong ventral protuberances of a very peculiar, 
as it were, crenulated appearance; the zooids, which are very much elongated, lying in the protuber- 
ances nearly in fan-like arrangement (fig. 15 a). In each protuberance there are from 20 to 25 zooids». 
Later (Bergens Mus. Nye Alcyonider etc. p. 23) with the help of a «new species» CZ Loveni the generic 
characters have been supplemented with a remark that the lower end of the axis is knob-shaped 
(which is not correct); on the other hand, nothing whatever is said in the altered diagnosis as to 
zooids. According to the description, the new species is not provided with the above mentioned 
«ventral zooids», but on the contrary with a single series of 3—4 lateral zooids below each wing. At 
the same time, the authors protest against Kolliker’s transferring the genus Cladiscus to the family 
Protocaulide, in which the calyx of the polyps is said to be wantings), justly drawing attention to 
the fact that the polyps are here provided with distinct «cells»; but when they then place their genus 
in the family Profoptilide KOll., they are still farther in the wrong. Finally, the same authors again 
find in a third «species» Cl. Kéllikeri (Norwegian North-Atlantic Expedition p.57) the «ventral zooids», 
arranged upon the whole as in CZ. gracilis, but bell-shaped and containing sexual organs(!) (comp. l.c. 
Pl. Il, figs. 8—13); further, two transverse rows (each of three individuals) of lateral zooids below the 
wings. From a close examination of the type-specimens of these three C/adiscws-species in the Bergen 
Museum (where I have also examined the later added specimens of CZ Loven7, mentioned by Grieg 
(l.c. p. 20)) it was easy for me to see: 1) that the specimen described as CV. graczlis has also lateral 
zooids, 2) that in CZ. Loven the same «ventral zooids» are found as in the two other «species», and 3) that 
the lateral zooids in all three species may occur in a single row, or some may be placed in such a 
way that the row seems double. As the number of polyps in the wings, three or four, which number 
varies with growth, cannot be used here as a distinguishing specific character there can be no doubt 


1) This species is hardly caracterized in such a way, that one would recognize it from the original description only. 
Comp. K6lliker, Monogr. p. 215. 

2) This family (under the section Sfcata, subsection Jnzciformes) consists in Kélliker of the genera Protocaulon 
K6ll., and Cladiscus Kor. Dan.; as both the genera must be abandoned, the family must also be dropped. Marshall & Fowler 
(Rep. Penn. «Porcupine» p. 462) had seen already that its place was unnatural. 

3) In «Protocaulon», however, a calyx is found. See above p. 31. 
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whatever that their three species will have to be united into one. Further from an examination of 
the type-specimens of the genus Svava of Danielssen and Koren (North-Atlantic Exp. Penn. p. 45) — 
the species Sz. glacialis with the var. alba — I have convinced myself that this genus agrees in every. 
respect with the «CJadiscws-species»'); here also <ventral-zooids» of the same kind and the same 
arrangement as in these species may easily be detected; they may always be seen — even under a 
magnifying glass — when the specimen is cleared in oil of cloves, or, what is often better, in bergamot. 
But if the same method is used with regard to any tolerably well-preserved specimen of Vergadaria 
mirabilis, the very same «ventral zooids» will also be found there, arranged in the same way, only in 
far greater numbers and in several layers. The fact is that these so-called «ventral zooids», which in 
some specimens of «Cladiscus» are seen so easily, in others only with difficulty unless in a clearing 
medium, are not at all zooids, but on the contrary the «radiate canals» described by Kolliker 
in Halisceptrum and Virgularia. There can be no question therefore of maintaining genera like 
Cladiscus and Svava; they are one and the same species, and this species must belong to the old 
genus Virgularia; it is even very closely allied to the species mirabilis; indeed, young specimens of 
this latter species with the same number of polyps in the wings can with difficulty be distinguished 
from Virg. cladiscus mihi; on clearing, the young V7. mirabilis also show radiate canals in smaller numbers 
and in a single layer; the polyps, however — whose degree of coalesence in V. mirabilis is somewhat 
varying, — are never so slightly coalesced as in V. cladiscus, and distinct calyx-teeth, at all events, 
are not found. That the species V. cladiscus may be provided with more than four polyps in the 
wings is seen in a couple of specimens from the Dutch Barents-Expedition (1881) now before me, 
which have five polyps in the wings (whilst others specimens from the same expedition have four 
or three polyps in the wings), as also in a specimen from Finmark, Grélsund, and one from the Skager 
Rak (both belonging to the Stockholm Museum): and Grieg (lc p.11, under Szeva glacials) men- 
tions a specimen from Trondhjem Fjord with up to six polyps. A young stage, with two polyps in 
the wings, two lateral zooids, 52™™ long, from the Skager Rak, is found in the Stockholm Museum. 
This species may also vary in the way in which the polyps of the separate wings are connected, and 
partly also in the degree of their coalescence (comp. Grieg l.c. p. 19). 

That I have also enumerated Virg. tuberculata Marshall among the synonyms will require no 
long explanation. From the description in Rep. Penn. «Triton» pp. 129—133 and from the figures, 
every one will easily recognize its identity; and moreover, this specific name has been withdrawn in 
the later work by Marshall and Fowler (Rep. Penn. «Porcupine», p. 464), on account of its identity 
with Cladiscus gracilis Kor. & Dan., and it is added that these authors find «the generic characters as 
given by the Norwegian authors too slight to justify a separation of the form from Virgularta»?) one 
must certainly allow that they are right here, although they pay no regard to the false «ventral zooids» 
whose nature was unknown to them. Strange to say, the same authors have retained Svava glacialis, 

') The description by Danielssen and Koren of the genus Svava, agrees so well with the one given earlier of the 
genus C/adiscus, that it is astonishing they have not themselves seen the identity. And when it is stated for Svava that the 
generative organs are only developed in the lower, imperfect polyps, whilst the upper, perfect ones are sterile, it is also strange 


that their attention was not immediately drawn to the genus Vzrgu/aria, with’regard to which Kdlliker had long ago pointed 
out the same fact. 


2) Marshall figures no lateral zooids in his V. ‘wéercu/ata; from his remarks on p. 132 it is seen, however, that he 
has noticed them, but does not venture to state them as certain. 
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although they had a specimen before them; but they have referred it to the right place, in the family 
of the Virgularize '). 

Distribution. The «Ingolf» has taken the species at the following localities: St. 6: 63° 43’ 
N. Lat, 14°34’ W. Long. 90 fathoms, bottom temp. + 7° (Nr. 4); St.59, 65° N. Lat, 11° 16’ W. Long, 
310 fathoms, temp. + 0.1° (Nr. 2), both these stations near Iceland; St. 138, 63° 26' N. Lat. 7° 56’ W. Long., 
471 fathoms, temp. + 0.6° (Nr. 1, 3), near the Faeroes to the north. The «Diana» has taken Nr.5 at 
the Vestman Islands at 68 fathoms. To judge from the hitherto known places, the species occurs in 
different fjords along the Scandinavian coast from Finmark through the Skager Rak to Bohuslin; in 
the deep channel of the Skager Rak it is evidently of frequent occurrence, to judge from the numerous 
specimens from this place in the Stockholm Museum (taken by the «Gunhild»); north of Norway it 
has been taken (by the North-Atlantic Expedition and by «Barents») up to 75° 31’ N. Lat. (between 
Bear Island and Spitzbergen); north of Asia, west of Taimyr by the «Vega»-Expedition; by the English 
expeditions («Triton», «Porcupine») it has been taken north of the Hebrides and southwest of Ireland 
(51° 51’ N. L., 51° 51' W. L.), its most southerly occurrence hitherto known, while the Vestman Islands, about 
20° W. Long., is the most westerly. It is remarkable that it may occur both in the warm and the cold 
area; its proper territory, however, seems to be within the warm area; within the cold area, it has 
only been taken at the two stations of the «Ingolf» enumerated above, and at four stations of the 
North-Atlantic Expedition (18, 31, 124 and 251); but all these stations are near the boundaries to the 
warm area, the Norwegian ones (according to the chart) even at the very border. At all events, it 
has not hitherto been taken in the deep and cold polar basin, properly so called. 

The bottom is commonly soft, clay or mud, sometimes sand (e. g. St. 6). The depth rather 
varying, from 4o—555 fathoms, most frequently, however, over 100 fathoms. 

This species is not known from the American side of the Atlantic. On the other hand, a 
Cladiscus:-species is described from the Pacific, CZ Agassizii Studer (Note prélim. sur les Alcyon. 
«Albatross» Exp.; Bull. Mus. Comp. Zool. Vol. 25, Nr. 5, 1894, p.58) [under the family Pvrotocaulide\, 
of considerable size, 280, with three polyps in the wings («Albatross», St. 3424, 20° 15’ N. Lat. 106° 
23' W. Long., depth 676 fathoms). That Vergudlaria-species of «Cladiscus»-form are also known from 
other places in the Pacific, is seen from the Vrg. bromlec KO6ll. of the Challenger-Expedition, from 
Japan (565 fathoms, temp. + 3°.3 C., provided with spicules), and V. gracillima KOll. from New-Zealand 


(at small depths, 10 fathoms or thereabout). 


Stylatula Verrill. 


In Fauna litt. Norv. III, p.92, Koren and Danielssen separated the genus Deidenza from the genus 
Stylatula for two Norwegian species, which at the same time they figured and described in detail, later a 
third species was added. These three species cannot be maintained; they are only one species, and I think 
the justification of the genus Dzibenia to be doubtful. To the best of my belief, Dzibenza is related to 
the other Sty/atwla-forms (with St. gracilis Verr. as type) in quite the same manner as the «genus 


Cladiscus is to the typical Virgularia; here as there, the most conspicuous difference from the nearest 


1) Danielssen and Koren had said nothing at all of the more particular relationships of Svava. 
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allies is that the polyps are almost free and only few in each wing; further, the polyps in Dzbenza 
are said to want calyces; generally, they are only contracted — in very different degrees — and not 
with the circle of tentacles fully retracted; but that this circle may be completely retracted, is seen from 
Kor. & Dans fig. 3, l.c. Pl. X1), and it is also mentioned l.c. p.95; when the circle of tentacles is re- 
tracted the other part of the body of the polyp then forms a «calyx»; I find this feature to be quite 
similar in S¢ylatula gracilis, in which, however, it is the rule that the individuals of the wing are 
retracted. Finally, the lateral zooids are arranged in a group above each wing with numerous indi- 
viduals, whilst in the other .S¢yatwla-forms they seem to be arranged in a single transverse row. 
Altogether, these features seem to be too insignificant to justify a separation from SZylatwla as an 
independent genus; but, as my material of typical forms of Stvlatula has been limited to one specimen 


of St. gracilis, I think it better to leave the matter for future determination. 


Stylatula (Diibenia) elegans Dan. Kor. 


Virgularia elegans Dan. Videnskabsselsk. Forhdl. i Christiania 1859, S. 251. 
Stylatula elegans Richiardi. Monografia etc., 1869, 5. 73. 
> K6ll. Monogr., 1872, S. 225, Tab. XVI, Fig. 137—38. 
Dibenia elegans Dan. Kor. Fauna litt. Norv. HI, 1877, 8.97, T. HI, Fig. 1—7. 
> abyssicola » » Ibid: S94) abi xs og Sab Eien —2: 
x borealis» > N. Nordh. Exp. Penn., 1884, $.97, T. II, Fig. 1-7. 
abyssicola Marshall. Rep. Triton Exp., 1883, T. XXIII, Fig. 17—21. 


From the Vestman-Islands we have two fragments (17 and 20™™, probably of the same colony) 
of a «Dzibenia» with four polyps in the wings, above each of which is a group of zooids consisting 
of several rows; the large needles of the «calcareous plate» are 2.4™™ long, and at the thick end up 
to 0.240" broad; the smaller needles are 0.544—0.768"" long, up to 0.048™™ broad. The large needles 
of the calcareous plate seem to grow in thickness at the proximal end in such a way that the original 
long spicule is united with several of the smaller neighbouring spicules. The spicules along the aboral 
side of the tentacle-stem are of a length of 0.064—0.160". The body of the polyps is without spicules, 
or only provided with a few. The polyps measure up to 3™™" (but the size is here, as is so often the 
case, very varying according to the degree of extension). 

I have stated above that I cannot acknowledge the three established species as separate. 
Neither from the descriptions, the figures, nor the specimens I have had the opportunity of examining, 
can I discern any other difference than in the number of polyps in the wings and the number of 
lateral zooids; and here where the number of polyps varies within the limits 2—6, this difference 
means no more than in IV7rgwlaria, the mode of growth of the colony being the same as in that 
genus (even Koren and Danielssen have given up laying absolute weight on the number of polyps 


by making the form «smaragdina» a variety of abyssicola). Only in appearance are the specimens of 


‘) I find the feature to be the same in a great number of polyps in a specimen in our Museum; it is determined as 
D. abyssicola by Koren aud Danielssen, and has been sent from Bergen Museum. 


PENNATULIDA. 39 


«elegans» and of <abyssicola» rather different; but this is due, partly to the colour, partly to the 
different degree of retraction of the polyps and their tentacles, partly also, to the distance between 
the consecutive pairs of wings. All such features are individually varying, e. g. compare Kolliker’s 
figures of SZ. elegans with those of Koren and Danielssen; both are true to life as I can certify 
from the respective original specimens. As to «JZ. borealis», its right as a separate species rests 
on one single spicule! That a separate species cannot be maintained on such a character will 
be admitted by all who have compared, for instance, a number of specimens of Fwnzculina qua- 
drangularis. 

Distribution. This form is known from the coast and fjord-regions of Norway, from Lofoten 
and down through the Skager Rak, in the deep channel of which it seems to be common (found by 
the German North-Sea Expedition of 1872 and by the «Gunhild»); further, it is known from a locality 
north west of the Hebrides (west of Rona) («Triton»); to these localities must now be added the 
Vestman Islands, and thus its territory to the west is considerably extended, and it is quite probable 
that it will also be found elsewhere. Its bathymetric range is between 30 and 550 fathoms; at the 
Vestman Islands it has been found at 68 fathoms together with V77rg. mirabilis and V. cladiscus. 

On the American side of the Atlantic, and only in the south, are as yet only Stylatwla-species 
having true wings with many polyps known (further particulars are wanting of the S¢y/atula-species 
taken by the «Albatross» on the eastern coast of North America, off Chesapeake Bay, at a depth of 


444 fathoms; Verrill: Am. J. Sc. Vol. 29, p. 150, 1885). 


Fam. Pavonaride Jungersen. 


Pavonaria Koll. 


Pavonaria finmarchica (M. Sars). 
Pl. II, Figs. 28, 29; Pl. III, Figs. 33—36. 


Virgularia finmarchica M.Sars. Nyt Mag. for Naturvidensk. 1851, S. 139; Fauna litt. Norv., II, 1856, 
S. 68, Tab. XI. 

Lalticina finmarchica Gray. Catal. Sea-Pens, 1870, S. 13. 

Pavonaria » Koll. Monogr., 1872, S. 243, Tab. XVII, Fig. 144. 

Géndul mirabilis Kor.& Dan. Berg. Mus. Nye Ale. etc., 1883, S. 19, Tab. X. 


This Pennatulid is said to have been taken at Iceland and brought to the Paris Museum by 
Gaimard 1839 (K6ll. Monogr. p. 243). According to its known distribution, its occurrence at Iceland 
was very probable, though up to the present we have had no other authority for it than the 
above. From the results of the «Ingolf», however, I am able to confirm the correctness of this 
occurrence. At one of the stations south of Iceland (St. 47) the «Ingolf» has taken four specimens 
of a Pennatulid which, after a thorough examination, I can state positively to be young stages of a 


FPavonaria, and to belong without doubt to the species P. fixmarchica. 
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These four specimens show the following proportions: 


Nr I | 2 | 3 4 
eOtalelen oth mentees eer Soon easier) ne |) Teo 136 | 87 
| | | 
Length of the peduncle........... 5 20 | 20 | 15 
Greatest thickness of the peduncle 2 2 || I 
Length of the polyp-calyx ........ | 1-2 I—2 | I—2 
| 1 


The specimens Nr.1 and 4 are unfortunately rather badly preserved; Nr. 3, which is figured on 
PI. III, fig. 33, twice the natural size, has been broken just above the peduncle (which has been added 
after one of the other specimens); in the three specimens (2, 3, 4) the upper part of the rhachis is 
bent with the concavity towards the ventral, polyp-bearing side; in the specimen figured in fig. 33, 
moreover, a rather abrupt bending is found, ca. 15™™ from the point, possibly a healed up fracture. 
The upper part of the peduncle is dilated in the form of an ellipse; the calcareous axis is also 
enlarged here and reaches its greatest thickness; the calcareous axis is round, and ends both below and 
above without being bent into a hook. There is no terminal polyp, but the rhachis ends as a naked 
process containing the end of the calcareous axis. The polyps are placed along the ventral side of 
the rhachis in two rows, each really belonging to one side; two polyps are often placed almost 
opposite to each other, making, as it were, a pair; they then touch each other at the base, so that 
no naked ventral streak is left between them; now and then, especially at the upper end of the 
colony, groups of three polyps are found (comp. fig. 34); in this case one of these polyps is always 
distinctly younger than the two others, and at its base is partly coalesced with the one belonging 
to the same side as itself, and always placed obliquely immediately below; two such polyps form the 
first beginning of a wing. In some part of the rhachis, especially in its lower half, large polyps 
alternate tolerably regularly with smaller ones; several polyps (not only farthest down towards the 
peduncle) have evidently appeared quite recently. The zooids are small and only found on the 
ventral side, placed between the polyps, often but one or two above each polyp. 

The polyps are provided with a very marked, conical calyx, the ventral edge of which projects 
into two strong points; sometimes these points are very long. They are close together on the side turned 
away from the stem, but on the side towards the rhachis they are separated by a broader and much 
deeper indentation, from which projects the fore part of the polyp with the circle of tentacles. The 
largest calyces measure 2.5—3™" to the end of the points. The calyx is abundantly provided with 
spicules, especially dense in the long points; the other part of the polyps shows spicules only along 
the aboral side of the tentacle-stem. ‘The longest spicules of the calyx I have measured, are 1.024™™ 
long and fully 0.048—o0.064™™ broad; the average size of the long calyx-spicules is 0.8—o.g6™™ in length 
and 0.040—0.048"™ in breadth; the smallest calyx-spicules are 0.08—o.128™ long and 0.007—0.016™" broad ; 
the tentacle-spicules have been measured to a length of 0.122—o.144™™, and a breadth of ca. O.0014™™, 

The whole stem is provided with lengthy parallel spicules, of a length of o.096™™, a few 
rougher ones 0.144" long and ca. 0.032" broad. The lower end of the peduncle is sparingly provided, 
and the spicules here become quite small, oval or round, 0.oo8—o.o16™" long; here and there a few 


3° 


longer ones, up to 0.064™". All the spicules — apart from the quite small ones — are of a marked 
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triangular form being composed of three ridges. As to the colour, it can now (i.e. for spirit specimens) 
only be said that the part of the polyps projecting outside the calyx, as also the stomach, is chocolate- 
coloured, or deep reddish-brown. 

These four specimens show so much correspondence with the JZcroptilwm of Kolliker, estab- 
lished on a specimen of the species JZ villemoést from Japanese seas (Rep. Chall. Penn. p. 26, Pl. VII, 
fig. 27) that they may undoubtedly be referred to this genus. This I have done originally; but on 
a visit to the Bergen Museum in 1897 I had the opportunity of examining the type-specimens in that 
collection of Lygomorpha Sarsit Kor. & Dan., and I very soon recognized this genus and species to be 
young stages of Halipterts christiz; now these Ingolf-Microptiles show no slight resemblance to 
«<Lygomorpha», as will also be seen from figs. 29 and 31 on Pl. I]. The arrangement of the polyps is 
the same in both, as also the structure of the calyx etc. I therefore referred them to //alipteris, being 
of opinion that both Afcroptilum KGll. and Lygomorpha Kor. and Dan. were to be referred to alipterts 
as young stages of this genus. Later, when I had the opportunity of studying the genus Pavonaria 
more thoroughly, I came more and more to the conviction that the Ingolf-Microptiles would have to 
be referred to Pavonaria; I wished therefore to test their resemblance to Lygomorpha by a direct com- 
parison of the specimens. The Bergen Museum, with the greatest friendliness, met my wish and sent 
me the type-specimens of Lygomorpha. With regard to Lygomorpha the result was the same; it is 
decidedly a H/alipterzs, but it is as decidedly different from the Microptiles of the «Ingolf». To men- 
tion only a single case: the long calyx-spicules of the latter are on an average twice the length of 
those in Lygomorpha, whilst the spicules of this latter agree with those in Hadipferis. 

That I am right in referring these Ingolf-Pennatulids to the AZcroptilum of Kolliker will, I 
think, be evident, when one compares KoOlliker’s figure of IZ vzllemoésiz with the fragment of the Ingolf- 
specimen Nr. 2 shown in fig. 36, and also the descriptions. The most essential difference is that the 
genus Jicroptilum is said to have only one ventral calyx-point. This one point, however, is 
really two points fused together. At the British Museum I had the opportunity of examining the 
type-specimen of JZ villemoésiz, and thereby to verify, not only the resemblance to especially the 
smallest of the Ingolf-specimens (Nr. 4) already seen in the figure of Kélliker, but also just the 
feature mentioned of the double nature of the calyx points. The Challenger-specimen, however, which 
is only 65™™ long, has a terminal polyp in which the calcareous axis ends; this polyp seems to be 
provided with eight calyx-teeth, but in the others the calyx-teeth are arranged into two ventro-lateral 
points with an indentation between them on the side turned towards the stem, where the circle 
of tentacles of the polyps etc. may be seen; in most, the two teeth are joined close together ventrally 
but the arrangement of the spicules distinctly shows the double nature. Except in the four upper- 
most polyps a small, younger polyp is placed at each of the others, immediately above the larger 
one. The form of the calyx, the arrangement of the polyps etc. leave no doubt that MJicr. vllemoésw 
and our Ingolf-specimens belong to one genus; but it is beforehand little probable that they should 
belong to one species; I shall, however, return to this question later. 

Verrill has already said that the genus AZicroptilum of Kélliker is a young stage of Pavonaria; 
he has set forth the opinion (Am. Journ. Sc. (3) Vol. 23, p. 311) that most, if not all, the members of the 


families Protocaulide and Protoptilide of Kélliker are young stages of other Pennatulids; and though 
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his supposition that Profocaulon belongs to Anthoptilum, and Protoptilum to Virgularta, is quite errone- 
ous, he is assuredly right with regard to Microptilum. We has had young forms of Pavonaria fin- 
marchica in which he finds «the polyps isolated, thus forming two simple alternate rows, along the 
rhachis» as in Microptilum; and later (Bull. Mus. Comp. Zool., vol. XI, p. 4), he has described a young 
specimen of Pavonaria finmarchica of a length of 7o™™, in the following manner: «When most devel- 
oped, there are two polyps in each oblique row, supported by two-lobed spiculose calicles; between 
the wings there are four to six scattered zooids. ‘Toward the upper part of the peduncle there is 
but one well-developed polyp, with or without an additional young bud, in the oblique rows; and 
here the calicles have the apex bilobed slightly, or not at all, and terminating in a single pointed 
group of spicula. This part agrees essentially in structure with the genus MMcroptilum Kolliker>». 
The — somewhat imperfect — figure that he gives (1. c. Pl. I, fig. 3) of part of a young Pav. finmarchica 
is presumably of this described specimen. By a comparison of this figure with those on Pl. II of the 
«Ingolf»’s specimens, there will be scarcely any doubt left as to the identity of the form. That the 
question is really of Pavonaria fjinmarchica — this species being the only Pavonaria known from the 
northern Atlantic — is made further certain for the American specimens, by the fact that Verrill has 
evidently had sufficient material for comparison and sufficient intermediate stages. But without such 
intermediate stages, I am equally certain with regard to the Ingolf specimens; a direct comparison 
even with specimens of two feet or more will show the essential agreement in the features not 
dependent on the growth. In the developed form of P. finmarchica the polyps are present in large 
numbers, arranged in oblique rows and united in these by coalescing into wings; the single calyces 
are completely coalesced almost to the very edge; the oblique transverse ridge thus formed shows, 
however, in well-preserved specimens a series of long points supported by spicules on its abaxial sur- 
face, apparently one such point for each polyp. A more thorough examination will show that to each 
polyp-calyx belong really two long points, but the two adjoining each other in neighbouring calyces are 
either coalesced, or one, the inner one, atrophied. Often, however, the oldest polyp of each wing, the 
one at the dorsal edge of the wing, shows both its calyx-points; and when, as is frequently the case, 
even in specimens of two feet or more, a solitary polyp is placed between the wings, the calyx of this 
polyp has two ventral or ventro-lateral points. Here, as in the solitary young polyps at the lower border 
of the rhachis towards the peduncle — the edge of the calyx on the side turned towards the stem is 
seen to be deeply hollowed; this may partly be seen also in the wings, when the attention is drawn 
to it. The polyps have evidently some difficulty in retracting completely; at all events they are 
generally somewhat expanded; their fore-part and tentacles (in spirit) are chocolate-coloured or deep 
reddish brown. I have measured the largest of the spicules of the calyx to a length of 1.280" and 
a breadth of o.o80™"; on an average they are 1.024™™ long and 0.048™" broad, (K6lliker, however, 
gives their length to 18—2.1™", their breadth to 0.06—0.08""); these dimensions, as will be seen, agree 
very well with those of the Ingolf specimens, and I may add that the form of the spicules is the 
same. Both the form and especially the considerable size of the calyx-spicules exclude Halpteris 
absolutely; this holds good also with regard to the long calyx-points; and the question could only 
be of referring these young stages to the genera Hlalipferis and Pavonaria; of northern Pennatulids 


they are the only ones in which the calyx is provided with two points. 
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I have also included amongst the synonyms Géndul mzrabilis Koren & Danielssen, and I am 
able to do so with perfect surety, as I have had the opportunity of examining the only existing 
specimen of this form, the type-specimen in the Bergen Museum. It is not difficult to see that this 
specimen is nothing but a mutilated fragment of Pavonaria fimmarchica from which the calcareous 
axis has been extracted; and thus originated the free edges of the four «longitudinal valves». A 
similar mutilation of fragments of other Pennatulids, for instance of Virgularia mirabilis, may also 
give results which, on superficial examination, have a very striking semblance to being a distinct 
organism. This «Géndul» is either the upper end of a colony or a part near the top casually torn 
from the axis, and attached to an Oculina (Lophohelia) by the secreted slime; the basal surface or 
«attaching disc» mentioned and figured loc. cit. does not exist at all on the fragment, which on the 
part in question, shows only the surface of a wound; the «axial polyp» is no terminal polyp at all, but 
(by the mutilation perhaps?) an isolated polyp etc. When the long description of Koren and Danielssen 
is read with the reservation, that in many things they have let themselves be deceived by preconceived 
ideas, it will then be found that such features, as have not been quite disfigured by the mutilation, 
agree very well with Pavonaria finmarchica, among other things for instance, the colour; but nobody, 
who has not seen the original, would be able to suspect from the description the real state of the 
case; now, however, every one who sees the specimen with the information given here, will certainly 
recognize it. Obviously, all the comments made by these authors and others on this Géndul miradbiles 
with regard to its relation to other Pennatulids or Alcyonariz, its being an intermediate form between 
Pennatulids and Alcyonids ete, are now quite superfluous. «Gdénxdul» and the systematic group based 
upon it will have to disappear and be forgotten as soon as possible! 

Distribution. Pavonaria finmarchica has been found in the fjord-regions of Norway, from 
Finmark (Oxfjord) to the neighbourhood of Bergen; it seems also to extend farther south, into the 
Skager Rak, to Bohuslan (at Koster, Grieg, lc. p.11); it has further been found at Iceland (Gaimard), 
and south of Iceland, St. 47 of the «Ingolf», 61° 32' N. Lat. 13° 4o’ W. Long., 950 fathoms; next it has 
been found, frequently and in specimens more than one yard long’), on the east coast of North 
America, especially on the fishing banks. It has been taken at depths from 60 to 980 fathoms. 
According to the localities where it has hitherto been found, its territory seems to be the whole 
northern part of the Atlantic, and there is every possible reason to expect that it will be found again 
in several places at Iceland (i.e. at the south coast and especially at the Vestman-Islands), and on 
the fishing banks round the Feeroe Isles. 

From the Atlantic another species has been described: P. africana Studer (Ubers. Anth. Alc. 
«Gazelle». Berl. Monatsber. 1878, p.672), 4 specimens of which were obtained on the west coast of Africa 
at 10° 12.9! N. Lat., 17° 25.5’ W. Long, depth 360 fathoms. The possibility is not excluded that we have 
here really the same species which has so wide a distribution farther north; the very low wings and 
the small number of polyps in these (4, or 5 to 6), specially pointed out by Studer, can scarcely — 
the number of polyps at all events cannot — be regarded as reliable specific differences from P. /rn- 
marchica; at the top, the wings become higher and the polyp-calyx more distinct; the teeth of the 
polyp-calyx are not very distinct, but this is often the case in northern specimens also, and here also 


t) In the rich collection of P. fixmarchica of the Christiania Museum is a specimen from Oxfjord, 5 feet long. 
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the wings may be quite low. Whether the want of an enlargement of the calcareous axis at the 
thickest part of the peduncle, is of any importance I must leave undecided, but I think it doubtful. 
The colour, to be sure, is not in exact agreement with the statements of Sars with regard to living 
P. finmarchica, but the difference is not so great as to make an identity of the species impossible, 

The genus Payonaria also occurs, but as other species, in the Pacific. In our Museum we 
have representatives of two undescribed species from Japanese seas") and the Gulf of Korea. To 
these must be added a young stage from the coast of Korea (depth 80 fathoms); it is 3057" long, but 
very slender. In spite of this considerable length it is still nearest to the M/icroptilum-stage; the 
calyx-teeth are long as in the Ingolf specimens, and in many of the polyps also fused together so as 
to appear as one tooth. The polyps are arranged in two rows, one belonging to either side, larger 
(older) polyps and smaller (younger) alternating somewhat regularly, and where two polyps are 
placed opposite to each other their bases touch; one zooid or only a few between each two polyps on 
the same side, etc. Most probably it is the same species described at a still younger stage by K6l- 
liker as Aficroptilum willemoési (Rep. Chall. Penn. Pl. VU, fig. 27) taken south of Yedo, 34° 7’ N. Lat. 
138° E. Long., depth 565 fathoms. 

In the Riksmuseum of Stockholm is a Pavonaria (1075, ™4/s 79) taken by the Vega-Expedition 
at Bering-Island (depth 65 fathoms); and Moroff (1. c pp. 390, 393) describes a VPavonaria dofleint 
from Monterey in California, and a P. californica. Finally, we have several older notices of large 
Pennatulids from the American side of the Pacific (originally by Gray called « Osteocella», but he, to 
be sure, established the genus on the naked calcareous axes); they have been described by Stearns 
and Moss, and belong doubtless either to Pavonaria or Halipteris; the descriptions, however, are so 
imperfect, that it cannot be decided with certainty which of these closely allied genera are in question 


(comp. below under //alipteris). 


Halipteris Kolliker. 


The genus Halipteris is very closely allied to Pavonaria Kéll. This may be seen, apart from 
the anatomical structure of the colony, its polyps and zooids (with regard to which I may refer to 
the monograph of Kolliker), especially in the polyp-calyx, the form of which is the same in 
both genera, viz. a truncate, oblique cone whose abaxial side is the longer and whose abaxial edge 
is provided with two calyx-points supported by spicules. The most essential difference between the 
two genera is only that in //alipterts, the oblique polyp-rows are not coalesced to real wings; the 
young stages therefore show so great a resemblance to one another as to be easily confused. To 
separate these two genera into two different families, as done by Kdlliker, must be regarded as 
quite erroneous. 

*) The remarkable «genus» Lchinoptilum described by Hubrecht (Proc. Zool. Soc. Lond. 1885, p. 512, Pls. 30, 31) is, I 
think, one of the Japanese species, viz. a multilated fragment, from which, as is the case with Géxdu/, the calcareous axis 


has been torn out. As I have not, however, had the opportunity of seeing Echinopéi/une itself, 1 can only advance this as a 
supposition, and leave it to a more particular test. 
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Halipteris christii (Kor. & Dan.). 
Pl. I, Figs. 30, 31, 32. 
Virgularia Christii Kor. Dan. Nyt Mag. for Naturvidensk. 5 Bd. 1848, S. 269; Faun. litt. Norv. II. 1856, 
8.91, Tab. XII, Fig. 7—12. 

Norticina Christi Gray. Catal. Sea-Pens, 1870, 5. 13. 
Flalipteris Kolliker. Monogr., S. 241, Fig. 146, 147. 
Lygomorpha Sarsa Kor. Dan. Faun. litt. Norv. III, 1877, $.99, Tab. EX, Fig. 7—12. 
Protoptilum tortum Grieg. Bergens Mus. Aarbog 1886, $.13, Tab. VI, Fig. 19, 20, Tab. VIII, Fig. 1—3. 
Stichoptilum arcticum Grieg. Ibid. $.15, Tab. VIII, Fig. 4, 5, Tab. IX. 


From a fishing bank ca. 20 miles east of Fuglé, the Feeroe Isles, the Copenhagen Museum 
received through Agent Miiller in 1899 a fine and complete specimen, rogo™ long, of which the 
peduncle makes only 80"™, and again in 1902 from the same donor an excellent, smaller specimen 
from the Feeroe Isles, 4oo™™ long (the peduncle 56™). 

Young stages of this species differ so much from the grown form, that they have been 
described as independent genera and referred to quite a different family. On some of them Koren 
and Danielssen have formed the genus Lygomorpha, on others Grieg has formed the genus S¢icho- 
ptilum, whilst some specimens have been referred by the same author as a new species to the genus 
Protoptilum KO6ll.; all these «genera» were again gathered into the family Protoptilide of Kolliker. 
That I can now with perfect surety refer them to their right place as Halipteris christit, is due to 
the circumstance that I have been able to examine the respective type-specimens, and to compare them 
with one another, and with a large and good material of larger and full-grown specimens; upon the 
whole I have had before me a tolerably entire series from a length of ca.73™" up to about four feet. 

The most important aid to recognizing the younger stage as Halipteris christit is the form of 
the calyx. The arrangement of the polyps will naturally vary; in the youngest specimens one 
must expect a more or less distinct arrangement in two rows, in the somewhat older ones we must 
expect to find new polyps on the inner side of the original rows (i.e. somewhat nearer to the ventral 
median line). 

In large specimens of //alipterts christ the polyp-calyx has a somewhat different appearance, 
according as the polyps are stretched out or more or less retracted, and to this is to be added that 
the two abaxial calyx-points may vary somewhat in size; generally they are short, one (the inner 
one) is often quite indistinct, which may also hold good with regard to the outer one; this 
however, will scarcely ever be found in all the polyps of one and the same specimen. When the 
polyps are much expanded the mouth of the calyx is distended, and then the two teeth may be widely 
separated and are easily overlooked; when, on the other hand, the polyps are quite retracted, the 
mouth of the calyx is drawn together; then the calyx is very similar to a grain of wheat, and in 
well-preserved specimens the calyx-points are always seen distinctly. They are supported by layers 
of spicules continuing down the calyx. The longest of these spicules I have found to be of fairly 
constant length — having measured them in several specimens, both large and small; on an average 


they are some 0.480™ long, 0.032™™ broad; the very longest I have found to be 0.496™™ long, 0.040"™ 
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broad (with these measurements those of Kélliker: 0.4—0.7, agree very well); the spicules are often, 
as it were, divided longitudinally into, or composed of, several incomplete individuals; this holds good 
also with regard to the shorter forms, as also for the tentacles. 

Passing now to the hitherto wrongly understood young stages we shall begin with the 
smallest specimen. It is only 73™" long (of which the peduncle makes ca. 15"), and belongs to the 
Bergen Museum, where it was found, together with two other larger specimens, in a glass labelled: 
«<Protoptilum tortum Grieg; Vads6, G.O.Sars». It is figured on Pl. II, fig. 30, three times the natural 
size; if this figure is compared with fig. 32, which represents the top of a fully formed Halfterzs 
christit (viz. the above mentioned specimen from the Fzroe Isles of a length of 4oo™™) magnified to 
the same degree, the agreement in the form of the calyx will be so apparent that any further account 
will be unnecessary; it may be remarked, however, that the calyx-points are upon the whole somewhat 
more marked in the very young specimen. 

It is evident that Grieg has founded the description of his Protoptelem tortum upon the largest 
specimen in the same glass (143™" long), and this is the specimen figured l.c. Pl. VII, figs. 19—20, 
Pl. VIII, figs. r—3; he does not even mention that he had two more specimens. In «Bidr. til de norske 
Alcyonarier» (1886) p.13 it is said of the calyx: «The edge of the cell is smooth; on the free side, 
however, is found a small tooth very richly provided with spicules» '). To this I shall only add that 
in this as in the other specimens I find two teeth, one of which is in most polyp-individuals some- 
what larger than the other. 

The next smallest specimen I have seen is 86™™ long (the peduncle only 7™™). It deviates 
rom the former by the fact that the part of the rhachis where the polyps are developed, is much 
longer, whilst on the other hand the lower part with the rudiments is extraordinarily short; the new, 
inner polyps are upon the whole also larger. Together with a fragment 146™™ long?) it was labelled: 
<Lygomorpha Sarsi, Kristiansund, 80—100 fathoms. G.O.Sars coll.» 

Next come two specimens, respectively 106 and 125™™ long, the peduncle respectively 20 and 
a5™™, labelled: «Lygomorpha Sarsii, Lofoten, Risveer. G.O.Sars coll.» These are the type-specimens of 
Koren and Danielssen of the genus and species stated on the labels). Here all the polyps are 
fairly well expanded, and the calyx consequently is distended; nevertheless, the calyx-points seem to 
be comparatively long and are considerably more conspicuous than is commonly the case in adult 
specimens with expanded polyps; they seem also to be somewhat richer in spicules, but an examina- 
tion of the spicules shows the form and size characteristic of Halipteris. Nor have Koren and 
Danielssen quite overlooked the resemblance; in Fauna litt. III, p. 100, they say: «The genus Z. comes 
nearest to the //alipieris, Kolliker», but in the same breath they mention a series of features which 

') p. 20: «the free margin is furnished with an extremely minute papilla». 

') In this specimen the lower part of the rhachis together with the peduncle is wanting; in the upper part of tne 
rhachis the appearance is already Hadipferis-like on account of the increase in the number of polyps, whilst the lower part 
resembles more that of the small specimen; on either side of the rhachis two polyp-individuals are inverted (comp. Virgud. 
miracilis above p. 32); here, the abnormal position is especially conspicuous, the long side of the calyx-cone and the two 
points of the calyx-edge being turned towards the peduncle instead of towards the top, as in the other individuals. 

3) That my measuresments are a little different from those in Fauna litt. Norv. p- 100, is owing to the fact that Koren 
and Danielssen have paid no regard to the curves, and as to the peduncle, have not seen its real limit; the quite small 


polyp-rudiments at the lower part of the rhachis have presumably been overlooked. 


In Halipieris the peduncle in reality is 
always very short. 
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in their opinion, justifies the establishement of the new genus, which is placed between H/adipteris and 
Funiculina. From a cursory examination of the large specimens of /V/alifteris of a meter or more, 
the resemblance, to be sure, is not very conspicuous; in most polyps of large specimens the edge 
of the calyx seems often but little formed, as for instance is shown in the figure of KGlliker 
(Monogr. Pl. XVII, 146—147). A closer examination, however, of any tolerably well-preserved specimen 
will always show a larger or smaller number of polyps, especially among the younger ones, for 
instance in the lower end of the rhachis, in which the two calyx-teeth so conspicuous in Lygomorpha 
are quite distinctly seen, and even rather long; and when once seen they may be traced in aimost all 
the polyp-calyxes. In the figures of Koren and Danielssen of the adult Hadipter’s in Fauna litt. 
Norveg. 2¢ part, Pl. XII (figs. 7—10) they are also given very distinctly, and in the text it is said that 
the calyces are of a «conical form and end upward in two points». Kd6lliker says (Monogr. p. 244): 
‘Mundung ganzrandig mit einem kurzen Zahn und einer demselben entsprechenden schwachen Leiste 
an der unteren ventralen Seite, und swacher Andeutung eines ahnlichen Vorsprunges am gegeniiber- 
liegenden Rande». Of the two ventral teeth also, the one which the polyp turns toward the naked 
dorsal surface of the rhachis is generally the most developed. It is evidently this tooth that Grieg 
has remarked upon in his description of «Profoptilum tortum», whilst he has overlooked the other. 
All other features, in which Lygomorpha Sarsii might seem to deviate from Halipterts christit, are only 
such as are a consequence of its being a young stage: the arrangement and smaller number of the 
polyps, the small size of the colony ete. 

Next we come to some (3) specimens of lengths from 234—310™™"); they were labelled «Stch- 
optilum arcticum» Grieg. Vads6. 30—40 fathoms. G. O. Sars». Grieg has described them in Bergens 
Mus. Aarb. 1886, p. 15 and p. 21, and given figures lc. Pl. VIII and IX; of the calyx he says p. 16: 
«The edge is provided with eight small, little prominent spines. The spicules are numerous in the cell, 
being especially found in large numbers in one side of the spines, whilst the other side is without 
spicules (Pl. IX, fig. 6). The spicules never project over the edge, they are mostly placed longitudin- 
ally, and are narrow, pointed, 0.210™™ long». I must suppose that the statement here should be «in 
the spines of one (the ventral) side»; and the fig. 6 quoted above shows the two ventral calyx-teeth 
which I find in the polyps of all these specimens; as in the grown specimens, one of the calyx-teeth is 
even the stronger one in most individuals. What has given Grieg the notion of the other six teeth 
is only slight undulations of the edge of the calyx; they may also often be seen in large Halipteris, 
and I take them to be the last traces of the equipment that must be said to be typical of the Penna- 
tulids. Also with regard to the arrangement and number of polyps, these «S¢tichoptilum», in accordance 
with their greater size, are nearer to the «/Valipteris»-character than is «Zygomorpha». For the rest, 
Grieg has himself later observed the resemblance with the latter; in Ovs. Norg. Penn. (Berg. Mus. 
Aarb. 1891) p.22 he says: «When I enumerate these two species (viz. Protoptilum tortum and Stichop- 
tilum articum), it is not without some hesitation; they ought perhaps, to be enumerated as varieties 


of Lygomorpha Sarsu, which they resemble very closely». (The succeeding observations on the varia- 


1) Between these and the preceeding, the above mentioned type-specimen of Pro/optilum tortum, 143™™ long, and 
the «Lygomorpha»-fragment, 136™™ long, from Kristianssund, fit in with regard to development and size. 


48 PENNATULIDA. 


tions of the calyx are partly incorrect; the calyx, when it is correctly understood, will always give 
good characters). 

Stages such as the last mentioned are immediately followed by others as for instance, the 
specimen 4oo™™ long from the Feeroe Isles. If we are first persuaded that the difference between 
«Lygomorpha» and Halipteris with regard to the teeth of the polyp-calyx, is only a difference in degree 
dependent on the growth, and that all other features of the polyps are the same, it will easily be 
seen that the other, apparently great, difference in the appearance of the colonies, the number and 
grouping of the polyps and the zooids, is due only to age: at the same time that the colony — as is 
commonly the case in the Pennatulids — grows in the lower part of the rhachis, at the boundary 
towards the peduncle, and adds here new polyps and zooids, a constant increase in the number of the 
polyps also takes place in H/alifteris in the older, upper part of the rhachis; as is indicated in the 
young stages, new individuals grow up in the interspaces between the older ones. In this way 
arise the short and little regular, oblique rows peculiar to Halipterzs. The irregular arrangement 
seen in the younger stages is for the rest constant, solitary polyps or irregular little groups being 
always found between the more regular oblique rows; and apart from the lower part of the rhachis, 
the boundary line between the polyps of the two sides on the ventral side of the colony is, as in the 
young stages, only seen with some difficulty; in some places towards the top it seems to be quite 
wanting. The increase in the number of the zooids follows that of the polyps; Kolliker has carefully 
traced the mode of development of both these kinds of individuals in the lowermost part of the 
rhachis (Monger. p. 245). 

Distribution. Hitherto, the species has been known from various Norwegian fjords, from 
the Varanger fjord (Hjzelm6) to the Jader; also, the young stages were found within the same territory; 
away from Norway it is only noted as having been found on the east coast of North England (Northumber- 
land, Tynemouth; Alder: Ann. Mag. Nat. Hist.; (3) vol. IX, p. 316). To these localities I may add the 
Dogger Bank in the North Sea‘), and as a new locality also the Feroe Isles, the fishing bank 20 miles east 
of Fugl6 (agent Muller). Hitherto it has only been found at depths to about 200 fathoms. From 
the American side of the Atlantic it is not hitherto known with full certainty. WVerrill, to be sure, 
(Proc. U. 5. Nat. Mus. vol. 2, 1879, p. 199, and later in Americ. Journ. Sc. and Arts vol. 23, 1882, p. 309) 
mentions a F/alipteris (christit) as taken on the east coast of America on a fishing bank (Grand Bank), 
but nothing more definite has appeared concerning it later; if the genus be correctly determined, it 
is most probable that the species is also 77. christiz. It has probably a similar distribution to Pavonaria 
Jinmarchica and Pennatula grandis etc.?). 

We have various indications that the genus Halifferis is not restricted to the Atlantic. In 
San Francisco Mining and Scientific Press» August 9 1873, and Proceed. Calif. Acad. of Sciences 
1873, as also in Am. J. Sc. (3) vol.7, p.68, Stearns refers a Pennatulid (up to 66 inches = ca. 168™ 
long) to the Pavonaria of Cuvier, as subgenus Verrillia, the species 7. Blakez. In a note added (in 
the last named place, p.70) Verrill declares the form to be most closely allied to Flalipteris christa 
(Kor. & Dan.), and accordingly Stearns has later (Americ. Naturalist vol. 16, 1882, Pp. 5556), called the 

:) Four specimens in the British Museum labelled: «Municulina quadvangularis. Dogger Bank. 94. 6.24. I—4>. 


‘| It 1s possible, however, that this Hadip/eris has later been tacitly withdrawn and placed by Verrill under Pavonaria 
finmarchica 
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form Halipteris blaker. The place of discovery was the Gulf of Georgia, Burrard’s Inlet (comp. also 
Proc. Calif. Acad. Se. Vol. V, 1873, pl. I, pp.7—12). From the description given I would not maintain 
as a certainty, however, that this species is not a Pavonaria KOll., and at all events nothing more 
particular can be said as to its specific difference from //alipferzs christiz. ‘The description of the 
calcareous axis with its lower enlargement agrees with both genera. The specimen from the same 
locality, described and figured by Moss (Proc. Zool. Soc. Lond., 1873, p. 730), undeniably reminds one 
most of a Pavonaria; but neither the description nor the figure yields any reliable basis for a determin- 
ation. Naked calcareous axes of the same forms have been described by Gray (Catal. Sea-Pens, 
p. 40; Ann. Mag. Nat. Hist. (4), IX, p. 405, X, pp. 77, 406) as «Osteocella septentrionalis» from the west 
coast of America, and others similar as «Osfeoc. cliftoni», possibly from West-Australia. Thus the 


genera Hlalipteris and Pavonaria are probably rather widely distributed in the Indo-Pacific Ocean. 


Fam. Funiculinide Koll., emend. 


Funiculina Lam. 
Funiculina quadrangularis (Pall.). 


Pennatula quadrangularts Pallas"). Elenchus Zoophyt. 1766, p. 372. 
Pavonaria antennina Cuvier. Reégne animal. 1817, Vol. IV, p. 85. 
Funiculina tetragona Vamarck. Anim. s. vert. Vol. II, 1816, p. 423. 
> quadrangularis K6ll. Monogr. 1872, p. 256. 
Leptoptilum gracile K6ll. (Rep. Chall. Penn. 1880, p. 27, Pl. VI, Fig. 28). 
var. morvegicum Kor. & Dan. Bergens Mus. Nye Alcyonider. 1883, p. 29, Pl. XIII. 
Funiculina armata Verrill. Am. J. Se. (3) Vol. 17, 1879, p. 240 and Bull. Mus. Comp. Zool. Vol. XI, 1883, 
ps0; Plo i, Bios. 


South of Iceland the «Ingolf» has obtained a young specimen of a length of 225™™; the length 
of the peduncle cannot be decided with certainty, as the soft parts of the lower part of the rhachis 
have been scraped off; otherwise the specimen is very well-preserved; the polyp-calyxes up to 3.5" 
long. In appearance it is strikingly similar to the Zrechoptilum brunneum of Kolliker (Rep. Chall. 
Penn. Pl. VIII, fig. 31), and agrees also with the Zeptoptilum gracile var. norvegicum of Koren and 
Danielssen l.c. Pl. XIII. The polyp-calyxes are richly provided with spicules, the arrangement of 


which quite agrees with fig. 3 of Pl. XIII of the last-mentioned work; again, the tentacles are also 


1) Bohadsch is stated by Kélliker to be the author who has given the earliest description of the species in: De 
quisbusdam Animalibus Marinis, ete. Dresda 1761. Here it is mentioned, chap. VI, p. 1o1 under « Pema», as no. 3, P. rubescens 
(«pinnis carens, tentaculis in corporis trunco positis») and p.112 as a species neglected by science, but known to fishermen 
who called it «Penna del pesce pavone». His specimen which was incomplete, was of a length of 2 feet 10 inches («multo 
vero longiorem eam fuisse non dubito»), and has probably been from the Mediterranean (Naples? from which locality he has 
several things). However, I have found this species mentioned as early as 1655 in Museum Wormianum p. 235: Penne 
marinze nomine ad me transmissum ex Norvegia corpus gracile, oblongum, cartilagineum, quadrangulum, interior substantia 
albicante, quodammodo extremitatem penne anserine plumis denudate referens, exterius membrana sublutea tectum. Tenuis 
licet sit hac penna, crassitie extremitatem pennze anserinee non superans, longitudine tamen «qvat tres pedes Romanos. 
Nullam video habere affinitatem cum Penna marina a Gesnero, Rondeletio, Aldrovando & aliis descripta, ut quo referam vix 
habeam; hic interim locum obtineat. donec comodior detur». 


The Ingolf-Expedition. V. 1. 
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provided with spicules along the aboral side of the stem. The polyps contain well-developed sexual 
products (eggs). The polyps are arranged in two alternating rows each corresponding to one edge 
of the quadrangular calcareous axis; between the developed polyps smaller ones are found, and between 
these again numerous small ones more or less in the zooid stage; in the very smallest, however, ten- 
tacles may be traced as small papille, and their calyxes are provided with 8 points; true zooids 
that remain as such, are not found. In all these features this specimen agrees with the «genus» Lef- 
toptilum of KOlliker. At station 18, south west of Iceland, about midway between Greenland and Ice- 
land, the «Ingolf» has obtained one more specimen, also a Lef/optilum-stage, but only about 70™™ 
long. Unfortunately, it is little but a naked calcareous axis, the soft parts having been scraped 
away except in a few places where some polyps are saved. They show the differences in size 
characteristic for these young stages; although they are only badly preserved the determination is 
quite certain; moreover, the axis is quadrangular. A very young and slender Leftoptilam stage, 28™™ 
long (the top, however, is broken off, and the specimen is upon the whole very badly preserved) has 
been taken by the steamer «Thor» in 1903, near the Vestman Islands (St. 167). It has been shown 
by Grieg that Lepfoptilum is only a young stage of Funiculina, and further that Leptoptilum gracile 
—- the Norwegian specimen (var. zorvegicuwm Kor. & Dan.) as well as the pieces of the many specimens 
of the Challenger Expedition (from the seas near New Zealand) which have been given to the Bergen 
Museum — belongs to the species /: guadrangularis (Berg. Mus. Aarb. 1896, Nr. 9). 

The genus Lepfoptilum must accordingly be rejected, which assuredly, must also be the case 
with regard to the genus 77ichoptzlum of KOlliker. It has been established on a single specimen — 
Tr. brunneum — obtained between Ceram and New Guinea; in all essential features, also, as mentioned 
above, in outward appearance and very nearly in size), it agrees exactly with the first named specimen 
of Luniculina of the «<Ingolf>. One difference, however, still remains: 77echoptilum brunneum is 
provided with zooids, without spicules, which do not look like future polyps. As, however, the 
specimen is somewhat damaged, their different appearance may possibly be due to maceration or the 
like, or the question may be of a separate species of /wniculina. But I am quite convinced that the 
genus» Trichoptilum is a young form of some /wzculina or other. The same conviction has 
already been expressed by Verrill (Am. J. Sc. (3) vol. 23, p. 312, note), and he proposes the name of 
Funicul. brunnea*) for the species of K6lliker. The fact is that Verrill has observed its similarity to 
young stages of his /vmnic. armata. 

As to this species of Verrill, which is described in Am. J. Sc. (3) vol. 17, p. 240, and later 
ibid. vol. 23, p. 312 and Bull. Mus. Comp. Zool. vol.11, p. 6, Pl.I, fig.4, it must, so far as I can 
see, be regarded as identical with / guadrangularis, since in the description I can indicate no 
feature really separating these two species. The strong spiculation, which has evidently given rise 


to the specific name avmata, may very well be found in / guadrangularis, which is very variable 


') KGlliker gives 34.3™™; but the figure, which is said to be natural size, measures ca. 300mm; after having seen 
the type-specimen in Brit. Museum I am able to decide that the mm. of the text must be a misprint for cm. 

*) The opinion of Verrill is followed by Roule (Camp. du «Caudan» p. 307); but when he thinks his « Zyichoptilum sp». 
to be either a young Axthoptilum or a young Funiculina, he seems less clear about the matter (dnthoptilum, as is well 
known, having no calyx and no spicules, apart from the microscopic small spicules of the peduncle, etc.); the question can 
only be of Funicul. guadrangularis, which was before known from the coast off Arcachon. 
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with regard to spiculation; the want of spicules in the tentacles of this species, stated by Kélliker, 
is for instance in no way a constant feature, and will rarely, I think, hold good for young colonies. 

Distribution. The species has been found on the Norwegian coast, at least from Trondhjem 
Fjord to into the Christiania-Fjord; also in the Skager Rak, in the deep channel of which it is evidently 
numerous (many specimens, both large and small, have been taken in 1897 by Dr. Joh. Petersen; 
comp. Vid. Medd. Nath. For. Kbhvn. 1898, p.1; many specimens have later been taken at the same 
locality by the steamer «Thor»); at Bohuslan; the west coast of Scotland, the Hebrides; midway 
between the Hebrides and Suder6; the Fzeroe Channel, in the «warm area» (among others by the «Michael 
Sars», 1902); the Atlantic, west of Brittany (48° 26’ N. Lat. 9° 44’ W. Long., KOll. Monogr. p. 369), and 
nearer the coast of Brittany, as also off Arcachon (P. Fischer, Bull. Soc. Zool. Fr., vol. 14, p. 34); also in 
the northern part of the Bay of Gascony (« 77ichoptilum sp.» Roule, Camp. du «Caudan», p. 307); the 
Mediterranean (Golfe du Lion, Naples, Adriatic Sea). To these localities is to be added the American 
side of the Atlantic («/ arvmata» Verr.) from Sable Island to in the Carribbean Sea (Verrill). 

The new localities, the stations of the «Ingolf» Nr. 4o, 62° N. Lat. 21° 36’ W. Long., and Nr. 18, 
61° 44' N. Lat., 30° 29' W. Long., and the station of the «Thor» Nr. 167, 63°5' N. Lat, 20° 7’ W. Long., 
accordingly extend the European distribution of the species in a way that can only serve to bear 
out my supposition of the identity of avmata with guadrangularis. 

In the Atlantic the species is thus known so far, only north of the equator and inside 
the territory of the positive bottom temperatures'). The depths are given as from 10—30 fathoms 
up to 769 fathoms; the above mentioned stations of the «Ingolf» exceed the greatest depth hitherto 
known, one being 845 fathoms, the other 1135 fathoms. According to what is stated above, the 
species, outside the Atlantic, may occur at New-Zealand, at a depth of 700 fathoms; but at all events 
it is certain that the genus /wmiculina belongs also to the Indo-Pacific Ocean, the young stages of 
Leptoptilum and Trichoptilum having been taken there by the «Challenger» in two widely separated 


localities, both south of the equator. 


Fam. Protoptilide Koll. 
Protoptilum Woll. 


Protoptilum carpenteri Koll. 
Pl. I, Figs. 2, 3. 
Protoptilum Carpenterta KOll. Monogr. 1872, p. 374, Pl. XXIV, Figs. 223, 224. 
aberrans KO6ll. Chall. Penn. 1880, p. 28, Pl. VIII, Fig. 30. 


In one locality, south of Iceland, the «Ingolf» has taken one complete and five more or 
less incomplete specimens of a Protoptzlum which is to be referred to the form P. carpenteri KOll. 


1) On Pl II, figs. 3, 3a of the Chall. Report on the Alcyonaria (vol. 31, 1889) Wright and Studer — among the 
Strophogorgiz, however — have figured a fragment of a « Dyzchoptilum», which, in their opinion, is perhaps a new species of 
this «genus». The very incomplete specimen has been taken at Station 143 of the «Challenger», off the Cape of Good Hope. 
The figure shows only three developed polyp-calyxes, and no incomplete polyps or zooids whatever, and just as little the form 
of the calcareous axis; neither is anything said of the latter in the explanation. To judge from the figure the question may 
be of a Funiculina, but it is impossible to decide whether it is / guadrangularis. 
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To the south of Iceland also (St. 164) the steamer «Thor» has taken an incomplete specimen. As a rule 
there is only one row of polyps on each side of the rhachis. The polyps are arranged, partly 
alternating, partly in pairs almost opposite to each other; the zooids are upon the whole also ar- 
ranged in a ventral and a dorsal row on either side; the rhachis is narrow and thin, ca. r—2™™ broad, 
provided on the dorsal side only, throughout its whole length, with a narrrow streak bare of 
individuals (fig. 3,n); as is generally the case this streak becomes broader down towards the peduncle; 
on the ventral side also, there is a corresponding naked streak on the lower part of the rhachis, but 
it soon disappears, and the opposite polyps of the two sides join, so that the separation is only marked 
by the ventral zooids (fig. 2). The polyp-calyx is formed like a horn or (straight) «cornucopia» 
abundantly provided with long, red spicules; the edge of the calyx has very slightly marked teeth 
on the abaxial side, none of them distinct as a rule, and in no defipite number anywhere; the axial side, 
as is commonly the case in the genus Profoptilum, passes into the ccenenchyma; the length of the calyx 
is 2—3™", the breadth 1—1.1™™. The polyps are only provided with spicules along the aboral side of 
the tentacle-stem. The zooids have a calyx of similar form and appearance as that of the polyps, only 
much smaller. They are more numerous than the polyps; on the dorsal surface, there is generally 2—3 
zooids opposite to each polyp on each side of the median streak, and one zooid between every two 
polyps on the same side; on the ventral side there are considerably fewer, about half the number. 

The colour of the peduncle was yellowish white (in spirit, colourless), the calyxes of the polyps 
and the zooids were a splendid bright red on account of the coloured spicules (till now the colour 
has remained unaltered in spirit); the whole rhachis gets the same splendid colour due to the 
individuals being placed close together. The polyps themselves, like the zooids, were yellowish-white, 
apart from the red streak on the tentacle-stem, due to the spicules; towards the point of the tentacle, 
however, the red colour becomes faint or disappears, partly because the spicules decrease in size, 
partly because they lose the colour themselves. The naked streak on the rhachis is yellowish white. 

The calcareous axis is round, ca. 0.4™™ in diameter. 

In three of the specimens where the whole peduncle is preserved, it ends in a bulb; in a 
fourth (Nr. 1 of the table below) there is no indication whatever of any enlargement, a proof that a term- 
inal bulb is here, just as little as in other sea-pens, of no importance whatever as a specific character. 

The spicules (triangular) are on the polyp-calyxes 0.240—0.480™" long, 0.016—0.032™" broad; on 
the tentacle o.064™" long and up to o.o1rr2™™ broad. 

Of the specimens in hand the six, as mentioned before, have all been taken at one locality: 
St. 40, south of Iceland, 62° N. Lat. 21° 36' W. Long., 845 fathoms, bottom temp. + 3°.3 C.; the bottom 
dark gray mud with numerous shells of Foraminifera and Pteropods (Zzmacina). The seventh specimen 
has been taken (by the «Thor») at 62° 10.8’ N. Lat. 19° 36’ W. Long., '3/, 1903, depth 2150 metres. The 


measurements are as follows: 


Nr I 2 3 4. 5 6 | 7 
Totalplencth fuiereren ier in mm. 128 | 100 75 115 50m oie 5 190 
Length of peduncle...... 2 45 AF A 68 55 87 
Breadth of terminal bulb . | 4 | 2,8 2,8 | 4 
2 


Greatest breadth of rhachis } 2 | 2 on ll 2,2 


to 
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Nr. I is entire and shows no terminal bulb; Nr. 5 and 6 are fragments of the rhachis; in the latter, 
the upper end of the rhachis is undamaged; half of Nr. 4 is a naked calcareous axis, and only in the 
lower part of the pen are some polyps preserved; Nr.7 is rather damaged, broken, and the uppermost 
32™™ only a naked calcareous axis. By clearing of Nr.1 and 6 in oil of cloves, quite whole, undigested 
shells of Zémacina are observed partly in the cesophagus, and partly in the gastric sac of several 
polyps; at the locality in question, Zzmactna was especially numerous in the plankton. This fact, I 
suppose, indicates that these sea-pens, although bottom animals, get part of their food from the 
animal life of the surface, individuals from this part sinking to the bottom; in a similar way I have 
seen larvee of lamellibranchs forming a prominent part of the food of Virguwlarta mirabilis from the 
Sound. Sexual organs were not seen on clearing; nor did an examination by serial sections show 
any such organs. Closer examination, on the other hand, has shown the following interesting 
features with regard to the inner structure. From the dorsal longitudinal canal of the rhachis, trans- 
verse canals issue at quite regular and somewhat short interspaces towards the periphery, where they 
open partly directly into the gastric sac of the dorsal zooids, partly — in the interspaces between the 
zooids — into a system of canals which is, otherwise, again connected with the zooids. These trans- 
verse canals evidently correspond to the «radiate canals» of the Virgularia (and also of other Penna- 
tulids); here they are characterized by being in the form of a long funnel, narrow at the 
dorsal main canal and widening at the peripherial end; their epithelium stains very intensely, so 
that they are seen with unusually sharp outlines. In each transverse section only one or two such 
dorsal radiate canals are generally seen. Into the ventral principal canal open radiate canals situated 
in the middle of the rhachis; they are much larger and wider than the dorsal ones, but run also 
towards the periphery; their epithelium also stains very intensely. These wide «collecting canals 
connect the polyps and the other (ventral) zooids with the ventral main canal of the stem either 
directly, or indirectly through a network of canals with less intensely staining epithelium. The 
«collecting canals» are much less numerous, but much longer than the first-mentioned dorsal radiate 
canals, and their course is a much less horizontal one; they go upwards or downwards, and only 
rarely are more than two seen along-side each other. The small number of these «collecting 
canals», I suppose to be connected with the small number of the polyps; both features — to which may 
also be added that no sexual organs were observed — might favour the belief that Prot. carpenteri 
is only a young stage. 

The features given above of the «Ingolf»s specimens of this Protoptilwm show the very greatest 
correspondence with the Pr. aberrans of Kélliker; there is no doubt that these specimens might justly 
be referred to this form (or the unnamed ones which KO6lliker in the Chall. Report has added after- 
wards as Nr.2 and Nr. 3, which, however, no doubt belong to the same form). I have had the oppor- 
tunity of seeing the originals in the British Museum, and I find no other differences between the specimens 
of the «Ingolf» and the type-specimens of the «Challenger» than the fact that the enlargement of the 
lower part of the rhachis in which the sexual organs were found, mentioned by Kolliker as character- 
istic of Pr. aberrans, is wanting (as in the unnamed Nr. 2), and further that the colour of our speci- 
mens is much more intensely red. The first feature: the presence or absence of an enlargement is certainly 


quite a casual one, and the presence or absence of distinct sexual organs in this place is certainly 
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quite special; as to the red colour, great stress is hardly to be put on it, as it probably is very widely 
varying in intensity, for example in Pennatula phosphorea where the red colour may quite disappear 
(comp. also Protoptilum thomsonz); and the unnamed Challenger-specimen Nr. 2 is of the same intense 
red colour as our specimens. 

If I have, nevertheless, designated these specimens not as P. aberrans but as P. carpentert, I 
have done so because I think these two «species» to be synonymous, and the name carpenteri is 
the older one. To be sure KO6lliker says of Pr. carpentert that the polyps are placed in two rows 
on either side of the pen; but it is very difficult to get a clear view of these double rows as 
the ventral median line is not distinctly marked, and at all events they are not found through- 
out the whole length of the rhachis. The figures given by Ko6lliker (Monogr. Pl. XXIV, 223, 224) 
show an arrangement, essentially agreeing with that of some of the specimens of the «<Ingolf» (comp. 
the figured fragment, in which a two-rowed arrangement is quite distinctly beginning); and of 
Pr. aberrans Kolliker himself says that in some places the polyps show a tendency towards the ar- 
rangement seen in P. carpentert. The whole difference in the arrangement of the polyps is certainly 
only a difference in individual development, and cannot consequently be made the base of a separation 
into different species of the forms aberrans and carpenteri, which agree so exactly in all other features. 
But if it is a fact that the <one-rowed» arrangement of the polyps may here pass into a «two-rowed» 
one, the question arises, if Prot. carpenteri-aberrans is not upon the whole only a young stage of a 
Protoptilum with more longitudinal series of polyps and a correspondingly larger number of zooids. 
This, perhaps, will turn out to be the case, and I think I may point out Py. ¢homsoni as the further 
developed form in question; there is really in the calyx-form, the polyps and zooids, the spicules ete. 
of this species a tolerably close agreement with those of Pr. carpfenter?, and all the differences are 
more particularly such as might be due to differences in age and growth. As there is, however, a 
recognizable difference in outward appearance from the least developed stages of the forms I refer to 
Pr. thomsont — the whole colony of the latter is especially much more robust — I have thought it 


best for the present to keep the species Pr. carpentert. 


Occurrence. Pr, carfentcri has been found before in the Atlantic by the «Porcupine» Ex- 
pedition, at 48° 31' N. Lat., 10° 03’ W. Long., 690 fathoms (the type-specimen of Kélliker); 48° 50' N. Lat., 
11° 9' W. Long., 725 fathoms, 2 specimens (Marsh. & Fowl.); by the Challenger» Expedition (Pr. aberrans) 
south of New York, 37° 25’ N. Lat, 71° 4o' W. Long, 1700 fathoms; 31° 34' N. Lat. 72° 10! W. Long., 1240 
fathoms; 40° 17’ N. Lat, 66° 48’ W. Long., 1350 fathoms. In addition, Verrill (Am. J. Sc. (3) vol. 23, p. 312, 
note) states that he has found the same species (as aberrans) in shallower waters, and adds that in 
some of the larger specimens the polyps are arranged in groups of two or three individuals. (When 
Verrill on this account thinks the genus Protoptilum to be evidently the young of 7rgularia», he is 
quite wrong, which need not be shown more particularly *)), 

By the discoveries of the «Ingolf» and the «Thor», the territory of the species has accordingly 
been considerably extended towards the north: probably it comprises the whole northern part of the 
Atlantic inside the warm area, where the depth, bottom, etc. are suitable. 


') Grieg has already and justly objected to this view (Norges Pennatulider pp. 15— 16). 
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Protoptilum thomsoni KOll. 
Pl. I, Figs. 4—S. 


Protoptilum Thomsont KOll. Monogr. 1872, p. 373, Pl. XXIV, Figs. 220—222. 


> lofotense Dan. & Kor. N. North-Atlantic Exp. Penn. 1884, p.61, Pl. II, Figs. 14—20. 

» mohne > » > > 63;, > TTT, I—7. 
carinatum > » > » , . 65°) a kiT 8—tr. 
armatum > > 68, IV, » I-7. 


Of a Protoptilum-species which I refer to P. thomsoni of Kélliker, I have had for examination 
three considerable fragments taken by the «Michael Sars» in the summer of 1902; these fragments I 
have been able to compare with a specimen from the Skager Rak belonging to the Riksmuseum 
in Stockholm, and with the material of the Bergen Museum amongst which were the type-specimens 
of the above named four «species» of the North-Atlantic Expedition. 

The description of K 6lliker is based on four considerable fragments of the rhachis; both the 
upper and the lower end with the whole peduncle were wanting. Only the abaxial edge of the polyp- 
calyx is free, and this edge is most frequently provided with four small points or teeth (to judge from 
the figures 221—222, Pl. XXIV, these teeth are as often wanting or slightly marked); the axial side 
passes into the coenenchyma, and downwards towards the peduncle the calyxes pass upon the whole 
so very gradually into the rhachis, that their length cannot be determined exactly; the projecting 
part itself, however, measures hardly more than 1.5—2™™; the calyx is richly provided with calcareous 
spicules 0.36—1.05"" long and 0.027—0.066™ broad. The zooids have an «incomplete» calyx supported 
by calcareous needles which form a small point. The polyps are provided with a row of spicules 
on the aboral side of the stem of the tentacles (0.11—0.19™ long, 0.01—o.04™™ broad). According to 
K6lliker the arrangement of the polyps is difficult to define precisely; it may evidently be described 
as two-rowed, i.e. two rows of polyps on either side of the median line of the colony (this line, 
however, is only to be determined with difficulty on the ventral side); but K. prefers to describe the 
arrangement as consisting of short oblique rows of three polyps on either side, being of opinion 
that each of the dorsal pelyps forms a group with the two lower polyps placed more ventrally; these 
oblique rows would then have to be designated as ascending towards the dorsal side, whilst the 
oblique rows (or the individuals of the wings) in the Pennatulids generally ascend towards the ventral 
side. The zooids are found in large numbers, and everywhere on the rhachis between the polyp- 
calyxes, with the exception of a streak along the dorsal surface of the rhachis. The colour is pink, 
varying in intensity in the different specimens. 

In the Scandinavian specimens before me the calyx of the polyps is rather varying with 
regard to the degree to which it projects from the rhachis; this holds good with regard to different 
specimens as well as to different places in one specimen; but the axial side to the very mouth is 
always incorporated into the coenenchyma. Thus the measurement of the length and breadth of the 
calyx may give very different results; it is especially difficult to determine the lower end of the calyx. 
The edge of the calyx is also varying, being often quite without teeth, often with one large 


and several smaller and indistinct; the most frequent number seems to be three, and these variations 
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may be seen in the same colony, even in neighbouring polyps; the calyx-edge of the zooids is just as 
indistinctly furnished with projections; most frequently, it seems to me, without such. The tentacles 
are provided with a distinct streak of spicules; otherwise the retractile parts of the polyps are naked, 
whilst the calyx is furnished with long spicules, placed densely and numerously on the abaxial 
side. The size of the spicules agrees upon the whole fairly well with the measurements given by 
Kolliker. 

The arrangement of the polyps presents some variation, but the differences are evidently 
connected with the different age and development of the colonies; also, the arrangement shown by 
K6lliker for the type-specimens of ‘the species Pr. thomsoni is represented here. A common feature 
in all the specimens is, that along the dorsal median line of the pen runs a distinct, sometimes rather 
broad streak devoid of polyps and zooids (7, figs. 4, 5, 6); it is broadest in the lower part of the pen 
towards the peduncle; this streak is uncoloured (or yellowish white) like the peduncle. A similar 
streak, more or less distinct, also runs along the opposite, ventral surface (z’ figs. 6, 7, 8); it begins 
below at the peduncle where it is almost as broad as the dorsal one, but it very soon becomes 
quite narrow, often only seen as a very fine line, in some specimens even interrupted in several 
places by polyps placed quite medianly. Otherwise the whole rhachis is covered with polyps and 
zooids; the latter occur in very large numbers and fill all the interspaces between the polyps. On 
the lowermost part of the pen (figs. 6, 8) undeveloped polyps together with zooids form a long, wedge- 
shaped streak on either side, between the two naked streaks mentioned above. 

In the most developed specimens the polyps may be said to be arranged in three or four 
longitudinal rows on either side; but if we follow Koélliker, and take into consideration the oblique 
rows ascending towards the dorsal surface, each of these contains generally four, five (or in a single place 
six) polyps (comp. fig. 7); im reality, the arrangement on either side is nearest quincuncial. Less 
developed specimens show two longitudinal rows on either side with two or three polyps in each 
oblique rows; the least developed show something between one and two rows, i. e. they approach the 
arrangement that may be found in P. carpenterz; in these specimens there seem to be transverse groups of 
three polyps: one belongs to the right side, one to the left whilst the middle one is apparently placed 
in the ventral median line («/r. dofotense»). In places where the ventral median line is only indicated (it 
may be very difficult or in some places quite impossible to see it) the real condition is that a polyp 
has been added alternately on the right and the left side inside the one belonging to the original 
first row (the dorsal polyps) nearer to, or, as it were, in the ventral median line; oblique rows 
cannot be said to be marked here as in the others; or, if they are present, they must be growing 
in the opposite direction and alternating in such a way, that opposite to an oblique row of two 
polyps on one side there is a solitary polyp on the other side. In the table below, of all the speci- 
mens which have hiherto been described and which I think must be referred to the same species, 
some of these features have been indicated and some measurements given. The statement of the 

total lengthy means here only the length of the specimen in question, as no specimen is complete. 


This species probably grows to as greath a length as such forms as Halipteris, Pavonaria or 


Funiculina. 
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eal II. 
I. ee | ee s 6. P 
Nr. «P. lofo-|  «P. 3. |« es ar- | type of «P. cart- 7- 8. 9: LO laa 
tense» mohne | matum» P. thom- naltum hilde» 
ahs sont | 
CSA sae) WA ‘ Tile Gal ieee aees hitetal | 
Total length. . in mm. go 150 380 290 145 215 230 | 140 230 320 505 
Length of peduncle 75 | | | 157 
Breadth » > 2 . | | 5 
Length of the spicules of the | | 
calyxes. _ in mm. 0.560 0.445 0.142 0.36 0.222 0.992 0.192 0.592 
—o.893 | — 0.625 | —0.893 | —T.05 -1.023 | —0.992 | —0.960 
Breadth » 0.020 0.027 | 0.016 | 0.027 0.041 | 0.032 0.032 0,032 
—0.035 | —0.045 | —o0.046 —0.066 —0.055 —0.064 —0.056 | —0.048 
Length of the spicules of the | 
tentacles yn yan: § . in mm, 0.290 0.268 | 1) O11 0.136 | 0.118 | O192 | 0.128 
—0.318 | —0.19 | | —o.128 | —0.192 
Breadth 0.020 0.027 | 1) 0.01 0.014 | | 0.0080 0.016 | 0.016 
—0.027 —0.04 | —0.0 32 
Length of the polyp-calyx 3—5 | 2-4 | 4-5 3 1.5—2 3-5 3 3—4 |\4(2—5)| 2-4 2-4 
Breadth 2 I | 2 | I.5—2| 1.8—2 1.8 
Number of calyx-teeth 3 2—5 3 2—3 | (most often) 4 3 3(0—2) 3 3(0o—2)  3(0—5) | 3(0—4) 
Number of longitudinal series | 
of polyps... a5 1(—2) 2 2 | 2 2 3 | 3 3 3 3 3(—4) 
Number of polyps in each ob- | | 
lique series ... 1(—2)2)| 2-3 22)| 2-3 | 3 3(—4) | 3 3-4 4 4-5 5 


The most complete specimen is Nr. 11 from the Skager Rak, in which the whole peduncle is 


preserved; the upper end, however, is broken off3). The four specimens Nr. 3, 7, 


8, and Io are of especial 


interest because their upper end is intact; this shows that any supposition that the genus Pro/optilum was 


constructed like the Virgulariz, is unwarranted; when the top is so often wanting, and the calcareous 


axis appears naked for a greater or less distance, this in Protoptilum is with tolerable certainty only 


due to mutilation, generally caused by the fishing apparatus. 


In the four mentioned specimens the 


thachis terminates above as a longer or shorter process (fig. 4 7/), bent towards the ventral side in a 
more or less hook-like way; this process is covered with zooids to the point; the point itself may be 
occupied by a zooid, which, however, does not appear te be larger or upon the whole built differently 
from the others. 


No stress can be put on the differences with regard to the size of the spicules; in the first 


place, I have by no means always measured exactly the largest and the smallest specimens, and 


secondly, the measurements of the specimens of the North-Atlantic Expedition and of the type- 
Kolliker, 


besides, spicules are upon the whole often very 


specimen of the species P. have been made and these 


thomson , by Danielssen and by 


measurements I have not been able to control; 
varying both in length and thickness in different individuals of the same species of Pennatulids. 


As to the colour of polyps and zooids, and consequently of the rhachis as a whole, it is also 


1) Is said to be «as in the other species». 

2) The oblique series are here most easily seen to be such, when viewed in a direction opposite to that in the other 
specimens, viz. from the dorsal polyp upwards towards the ventral median line. 

3) This specimen was in the Riksmuseum in Stockholm labelled as «Px. 
published (comp. Grieg. Ovs. Norges Penn. p. 21). 


gcunhilde», but the name has never been 
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rather variable, but is almost always different shades of red; only Nr. 6 «Pr. carinatum» is stated 
bv Danielssen to have been straw-coloured, the calyxes almost white. For several specimens the 
colour of the calyxes of the polyps is stated to have been of a brick-colour; now, however, they are 
almost quite bleached or only pink; exceptions in this respect are formed by the Swedish specimen 
Nr. 11 and one of those taken by the «Michael Sars» (Nr. 10), both being still of an intense brick- 
red colour. 

By a careful comparison of all the Scandinavian specimens I have not been able to find any 
difference that might justify a division into several species. The four species established by Danielssen 
on the material of the North-Atlantic Expedition: Pr. lofotense, armatum, carinatum, and mohnt, are 
each based on only one single specimen; in other words, each specimen found has been made a 
separate species, although the localities might have advised some caution; searcely anybody will be 
able to find reliable specific characters in the (otherwise very careful) descriptions of Danielssen, no 
more than in his figures, and the specific diagnoses he himself gives, must be rejected by all, who 
have had any experience with regard to the Pennatulids. The fact is that the differences really 
found in these four specimens are individual ones, either such as are due to different development 
and growth (as the number and particular arrangement of polyps and zooids), or such as owe their 
origin to a casual degree of retraction (for instance, the features that have evidently given rise to 
the specific name carinatum; further, that the polyp-calyxes may be narrower, more or less projecting 
and marked off from the rhachis etc). That it is injudicious to seek characters for the division 
of species in such features is immediately seen, when new specimens are found. In this respect I 
may refer to the fact that the two specimens found by Dr. Appell6f (Nr.3 and 7 of the table), when 
judged in the same way as has been done with those of the North-Atlantic Expedition, would of 
necessity have to be established as two new species, neither of them agreeing exactly with any of the 
species of Danielssen, but being more or less closely related to each of them and being, besides, provided 
with something new. Grieg, to be sure, has seen this (at all events with regard to one specimen, 
comp. Norges Penn. p. 21), but he has also seen that it would be dangerous to create new species; the 
more so since the Swedish specimen (Nr. 11 of the table), which Grieg has also had the opportunity 
of seeing, might as well lay claim to the same title, as it cannot be said absolutely that it «seems to 
be quite similar to» the type-specimen of «Pr. mohni>; only with the specimens of Appelléf in mind 
could there be from Grieg’s standpoint any question of referring it to «Pr. mohni». But when it is 
understood that «Pr. mohni> may assume so many different shapes, the necessary consequence will be 
the incorporation of the three other forms of Danielssen into the same species. I am therefore quite 
persuaded that every one, who can now inspect and compare all the Scandinavian specimens I have had 
at my disposal, will arrive at the same view with regard to their specific identity. Strange to say, no 
comparison with the species Pr. thomsoni seems hitherto to have been attempted; at all events this 
species is not mentioned at all by Danielssen or Grieg; nevertheless, the agreement between the 
Sandinavian forms and this one is in all essential features so close, that I think myself fully justi- 
fied in using the specific name of Kélliker. Also, the features of the inner structure mentioned by 
Kolliker (Monogr. p. 371), have been found by me in the Scandinavian specimens I have examined 


in this respect. Thus, I find the radiate canals, to which KoOlliker especially calls our attention as 
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being found «haufenweise an der Dorsalseite des dorsalen Kanales», developed very beautifully and in 
considerable numbers. I shall add that it was easy for me to ascertain that these canals, the connec- 
tion of which with the polyps K. could not explain, open into a network of other canals which are 
again directly connected with the polyps and with the gastric sacs of the zooids placed between the 
polyps; similarly, the dorsal zooids are connected with the dorsal main canal; on the other hand, the 
narrow lateral canals do not here, any more than in most other Pennatulids that I have examined 
in this respect, show any connection with polyps or zooids. 

After to what has been said above, it will now be possible to give the following altered diag- 
nosis of the species Pr. thomsont KOll.: 

Rhachis long (longer than the peduncle), cylindrical or somewhat compressed; the dorsal 
median streak distinct, the ventral one forming a fine line often indistinct or interrupted; the polyp- 
calyxes with the whole axial side of the polyps embedded in the ccenenchyma, the abaxial side 
provided with slightly marked teeth, most frequently three; all the tentacles with a layer of spicules 
along the aboral side of the stem. The polyps of either side arranged in up to four longitudinal 
rows; in developed colonies the polyps further form oblique rows rising towards the dorsal sur- 
face, and containing up to six polyps. The colour of the calyxes of the polyps and zooids is red in 
different shades, sometimes bright red; the retractile part of the polyps, the corresponding part of 
the zooids, the dorsal median line on the rhachis, and the peduncle colourless or yellowish white. 

Occurrence. This large species is only known from the warm area within the northern part 
of the Atlantic, viz. from 36° 37’ N. Lat. 7° 38’ W. Long., 322 fathoms (the «Porcupine» Expedition, the 
four type-specimens of Kolliker); from the fjord-regions of Norway and the adjoining region: the 
Vest Fjord (P. «lofotense», «<P. mohni», «P. carinatum») 160—341 fathoms; west of the mouth of the Sogne 
Fjord («P. armatum»), 206 fathoms; the Bergen Fjord (Nr. 3 and 7 of the table, taken by Dr. Appelléf), 
150—200 fathoms; mouth of the Sulen Fjord (Nr. 8, 9, 10, taken by the «Michael Sars»), 215—220 fathoms; 
finally from the Skager Rak («Pr. Gunhilde», Nr. 11, taken by Bovallius and Théel), 440 fathoms. 

This species therefore, does not seem to be a marked deep-sea form. It will probably — like 
other European Pennatulids from the same region — prove to be indigenous also on the American 


side of the Atlantic, on the slopes of the banks at the Feeroe Isles and Iceland etc. 


Protoptilum denticulatum n. sp. 
Pl. I, Figs. 9—11. 


(Rhachis short; the polyps arranged in one row on either side; dorsal zooids likewise, separated 
by a narrow, naked dorsal streak; ventral zooids also in one row on either side, but a ventral median 
streak is not distinct). Polyp-calyx with 8 (the terminal polyp) or 6 distinct and long teeth 
supported by spicules; the polyps with a strong layer of spicules on the tentacle-stem; the calyx of 
the zooids provided with two teeth (the terminal zooid with three teeth on the calyx); the spicule- 
formation very abundant; the colony colourless. 

In the Atlantic, to the south-east of the southern point of Greenland, the «Ingolf» has taken 


a small Protoptilum differing so much from the hitherto described species, that it must be established 
8* 
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as a new species. The specimen is quite complete, but it is a young stage and even very little 
developed, so that it is impossible to give a complete diagnosis. The information given above 
as to the arrangement of polyps and zooids is such as is known to change with the growth, and it 
is therefore given in parentheses. The feature by which we are especially justified in supposing 
this specimen to represent a separate species is the form of the polyp-calyx. ‘This indeed, is 
formed like a horn, as in the preceding Profoptilum-species, but its upper end projects to a far higher 
degree from the ccenenchyma of the rhachis, the axial edge being also distinctly marked and freely 
projecting; this edge however has no teeth —at all events in most of the polyps — whereas the other 
part of the edge runs out in six long, pointed and strongly spiculed teeth, of which the four middle ones 
are as well-developed as the calyx-teeth for instance in Pennatula phosphorea. The terminal polyp 
(and, I think, also the two upper lateral polyps nearest to it) is provided with a complete circle of 
eight developed, long calyx-teeth. The calyx is abundantly furnished with long, strong spicules; some 
of these form six slightly elevated lines continuing into the long calyx-teeth. The polyps are naked 
with the exception of the tentacle-stem, the aboral side of which shows a very strong formation 
of spicules. All the polyps, also the terminal one, contain large, developed sexual organs; even the 
lowest, still quite undeveloped polyps contain large sexual organs, so that the whole rhachis (by 
clearing in oil of cloves) conveys the impression of being quite filled with these products. The 
polyps decrease in size gradually from above downwards; the lowermost ones are still quite undevel- 
oped, and form a rather short row of 4—5 individuals on either side. 

In the zooids, the abaxial side is richly provided with spicules which form a calyx, generally 
with two lateral points; the terminal zooid referred to later has a more strongly marked calyx, 
provided with three calyx teeth. 

The arrangement of the polyps and zooids shows quite distinctly that the colony is in 
an undeveloped state. At the top, the rhachis ends in a terminal polyp whose calyx, as mentioned 
above, is complete all round and provided with a circle of eight teeth. The other polyps generally 
form a single row on either side of the rhachis; in this row each polyp more or less distinctly forms 
a pair with that of the opposite side, but in reality the rows are a little alternating. On each side 
larger polyps (a) alternate with others a little smaller (4); further, the latter are placed a little more 
ventrally than the former. Each «pair» of opposite polyps consists of a larger, placed more dorsally (a), 
and a smaller, more ventral, e. g. of an a-polyp to the right and a é-polyp to the left; then the « pairs» 
above and below have a 4-polyp belonging to the right side, and an a-polyp belonging to the left 
side and so on. At the upper end of the rhachis an arrangement in oblique rows of two polyps is 
indicated, the two uppermost é-polyps being placed much nearer to the ventral median line than the 
others of the same pairs farther down the rhachis. Otherwise, the polyps of the same side join each 
other at their calyxes. The dorsal zooids are arranged in a row on either side of a slight 
dorsal median streak; at the top the double row terminates in a somewhat larger, unpaired terminal 
zooid placed at the base of the calyx of the terminal polyp; as stated above, this zooid is provided 
with a more marked and three-pointed calyx. The ventral zooids are in a similar way arranged in two 
rows, but a ventral median streak is not distinctly seen, excepting at the lower end of the rhachis. 


The spiculation is highly developed; spicules are only wanting on the terminal bulb of the 
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peduncle and the retractile part of the body of the polyps, as well as on the pinnule. The longest 
and strongest are found on the abaxial side of the calyxes of the polyps, the shortest and 
thickest (of almost oval contour) on the peduncle; on the lower part of this these spicules are 
arranged, partly somewhat irregularly, partly with the longer axis placed transversely: farther up 
they form longitudinal layers with finer and longer forms interspersed; still farther up elongated 
spicules longitudinally arranged predominate. The long spicules are of the common triangular form, 
sometimes the edges curve irregularly in and out. As I was not willing to sacrifice any part of this 
one specimen for a more thorough examination of the spicules, only such have been measured as 
could be seen distinctly in situ, or dropped off during the manipulation of the specimen. The longest 
and biggest may be given as ca. 0.g60™ long, and a greatest breadth of 0.064™"; others (measured 
when isolated) are 0.464—0.804™" long and 0.032" broad; the smallest tentacle-spicules measured are 
0.400" long and o.0240™™ broad; the short and thick spicules of the peduncle are generally 0.096 
—o.144™™" long, o—032™" broad. 

The calcareous axis is round, ending below in a bent hook far from the lower end of the 
peduncle (at * in the figure); this feature, however, is due to the accidental, much stretched condition 
of this part of the body of the colony, and so it cannot here, any more than elsewhere, be regarded 
as being of any value as a specific character. I have not been able to find the upper end of the 
calcareous axis, but I have followed it to about the height of the terminal zooid. 

The whole colony is white, all the spicules colourless. 

Occurrence. St. 20, 58° 20' N. Lat, 40°48’ W.Long., 1695 fathoms. Bottom temp. 1°.5 C, 
the bottom light gray mud, 1 specimen. 


The specimen in hand shows the following measurements: 
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Since, according to the description by KGlliker of Protoptilum smittit, there might be reason 
to suppose that the specimen of the «<Ingolf» was perhaps the same species, I have, by the kindness 
of Professor Théel, examined the type specimen of Py. smztti. This specimen is also at a little 
developed stage, mainly with one row of polyps on either side; but the top is broken off (it is upon 
the whole rather damaged); some agreement is present in the outer appearance, but the teeth of 


the polyp-calyxes are broader and vary more irregularly in size and number (3—5), the zooids are 
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much more numerous, the retractile parts of the polyps very dark-coloured, the spicules more slender 
and fewer, especially on the peduncle. Although several of these differences are of such a nature, 
that in some other Pennatulid-genera they would not be regarded as specific differences, I dare not 
overlook them with regard to the genus Protoptilum, our knowledge of the variation and the change 
in growth of this genus being still very incomplete. Accordingly I take — for the present — Pr. 
smittit to be a young stage of another species than my 7. denticulatum. They belong both of them 
to the Atlantic Ocean, and the great distance between the localities, respectively ca. 36° N. Lat. 14° W. 
Long. (the Josephine Bank), and ca. 58° N. Lat. 4o° W. Long., need not in itself — any more than the 
difference in depth (228—r1695 fathoms) — prove any specific difference, as may be seen from other 


cases (e. g. Anthoptilum grandifiorum a. 0.). 


Distichoptilum Verrill. 


The genus has been established by Verrill on one specimen of the species mentioned below, 
and characterized in the following way: «Slender pennatulids, with an axis through the whole length. 
Polyps arranged alternately, in a simple row, on each side. Calicles bilobed, appressed. Zooids three 
to each polyp, one in front and one on each side of each cell. Spicula abundant in the calicles, 
rachis, and stalk; those in the stalk are small, oblong, triquetral, interwoven». In this diagnosis, 
however, the following alterations have to be made: the calyxes of the lateral polyps are provided 
with several (6) teeth on the abaxial edge; the axial edge is toothless, and the axial side of the calyx 
fuses with the rhachis. The number of zooids is two at each polyp; they are placed directly above 
the mouth of the calyx of the polyp, one on the dorsal side of the rhachis, and one on its ventral 
side. The peduncle increases evenly in thickness downwards. This genus is especially interesting 
in that it retains as a constant feature, an arrangement of the polyps which in other Pennatulids is 
only found as a transitory one in young stages, and which may really be more or less distinctly 
traced in all the Pennatulids of which we know sufficiently young stages; it is seen most distinctly 
in the «Protocaulon»-stage of the Virgulariz and in Proftoptilum. ‘This simple arrangement in Deséi- 
choptilum is not only a constant feature, but persists throughout with the utmost regularity, which 


gives to the whole colony an exceedingly emphatic character of simplicity. 


Distichoptilum gracile Verr. 
(Pl. I, Figs. 12, 13, 14). 
Distichoptilum gracile Verrill. Am. Journ. of Sc. 24, 1882, p. 362, Note. 
Bull. Mus. Comp. Zool. Harvard Coll. Vol. XI, Nr. 1, 1883, p.8, Pl. I, Fig. 1. 
Verrilla Studer. Ibid. Vol. 25, Nr. 5, 1894, p. 59. 
At two stations, very far from each other, one in the Davis Straits, the other south of 


Iceland, the «Ingolf» has obtained several specimens of a Dystichoptilum which, in spite of some 
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differences, will have to be referred, I think, to the species D. evacile of Verrill. The features in which 
all the specimens differ from this species are the following: the polyp-calyxes are only here and there 
seen with a two-lobed edge; and when this is the case it has only arisen by a closing of the mouth 
of the calyx round the completely retracted polyp'); in other cases — where the contraction of the 
retractile parts is not so complete — the abaxial edge of the mouth of the polyp-calyx shows six 
pointed teeth supported by spicules. Next, the polyps are not placed so close to each other, as given 
in the description of Verrill and in the figure lc. 1 a; generally, the front edge of a polyp-calyx does 
not reach farther upward than to the lower end of the calyx placed next above it, and consequently 
it covers no part of this next calyx; often, especially in the upper part of the rhachis, one polyp is 
far from reaching to the base of the next. With regard to this point, however, it is to be remem- 
bered that the sarcosoma of the rhachis in all Pennatulids may be shortened by a contraction of its 
longitudinal musculature, so that the distance between the polyps may be altered; as in Virgularia 
(mirabilis), Stylatula, etc, the appearance of Dustichoptilum may also be influenced by this fact. 
Further, there are found at each polyp, not three but only two zooids (each with a small calyx provided 
with spicules); they are placed close to the (axial) upper edge of the calyx, one on the dorsal, one on 
the ventral side of the rhachis, and (very nearly) of the same relative height. When Verrill states 
that one more zooid is placed «in front of» i.e. above the calyx, such a zooid is absolutely wanting 
in all the specimens of the «Ingolf»; in this respect as in all others these specimens agree with 
Studer’s D. verrillit; in Verrill’s figure also, this third zooid is not seen, and I think its existence 
quite problematical. Finally, a more or less distinct longitudinal stripe or furrow is found both on 
the dorsal and on the ventral side of the rhachis; the appearance of this furrow may however, I think, 
be quite dependent on the degree to which the longitudinal canals are filled, and to the casual contrac- 
tion of the sarcosoma. The colour is stated by Verrill to be «bright orange red, due to the spicula; 
end of bulb yellowish»; in the specimens of the «Ingolf» the colour is only red in the upper, abaxial 
part of the polyp-calyxes, otherwise it is yellowish to yellowish-white; the red colour of the calyxes 
extends over two only of the lateral points, whilst the other teeth contain colourless spicules (a further 
reason for overlooking these teeth). In all the features stated, the D. verrdllic of Studer agrees with 
the Ingolf-specimens, except that the calyx is said by Studer also to be provided with two teeth; he 
declares himself that his «species» is very closely allied to that of Verrill — the only differences 
being the greater distance between the polyps, and the greater size of his specimens — but these 
features are of no value as specific characters. So far as I can see, both Studer’s specimens and ours 
will have to be referred to the species D. gracile first described. 

The calcareous axis is round, in some specimens a little angular or compressed in part of 
the rhachis. 

In the upper retractile part of the polyps, spicules seem to be wanting, but they are found in 
the tentacles on the aboral side of the stem, not, however, to the very point; pinnule are naked. 


The specimens taken by the «Ingolf» show the following proportions: 


1) Verrill’s fig. 1a, which, by the way, is not very detailed, shows only quite retracted polyps. 
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As a matter of comparison I may note that Verrill’s specimen is 456™™ long, the breadth in 
the middle 2™™, the length of the peduncle 1oo™™, whilst Studer says that his «species» probably 
reaches to a length of upwards of a metre; the single entire specimen, however, measured only 470™". 

Of the specimens before me Nr. 6, 7, and 10 are damaged, more or less of the upper part of 
the calcareous axis having been denuded; the others look as if they were entire, but a more thorough 
examination of the upper part of the rhachis makes it doubtful whether the original upper end of 
the colony is preserved. With exception of the specimen Nr. 9, which I take to be abnormal, and 
which will be more particularly mentioned hereafter, the rhachis ends in a solitary polyp which, 
moreover, on its axial (dorsal) side carries a solitary and rather conspicuous large zooid (see Pl. I, 
fig. 13 z). It would be natural therefore to suppose these to be the terminal (i. e. the original) polyp 
and a terminal zooid, such as we know to occur in young Pezmatwla-colonies. But so far as I 
can see, only six calyx-teeth are found in this apparently terminal polyp, as in the other polyps, 
the lateral ones; now we might, with some probability, expect eight calyx-teeth and a fully developed 
calyx-edge in the real terminal polyp, but the calyx-edge does not appear to be developed on the 
side towards the apparently terminal zooid — which, however, is difficult to decide with perfect 
certainty, as the polyp in question is always strongly contracted, so that the calyx-teeth join each 
other. At all events, the terminal zooid is placed close to the calyx-teeth of the end-polyp, whilst 
in Pennatula, as is well known, it is placed below at the base of the calyx of the terminal polyp. 
In other words, it is placed exactly where the one zooid would be found, if the apparent end-polyp 
is a lateral polyp. I am most inclined to suppose therefore, that the «terminal polyp» is the upper- 
most lateral polyp present, and the «terminal zooid» one of the two zooids of this polyp together 
with an adjoining small part of the rhachis, so that the real upper termination of the colony is close 
to this zooid, But such a termination of the rhachis can scarcely be the original one; it is probable 
that in all these specimens an upper part of the colony has dropped off either as a consequence 
of earlier mutilation or perhaps through atrophy in a somewhat similar way as in the Virgulariz. 
That at all events, the original features are not found at the upper end of the longest specimen but 
one (Nr. 2), although this end looks as in the others, may be concluded with certainty from the fact 
that the calcareous axis ends immediately at the «terminal zooid», cut off quite abruptly, and is there 
of the same thickness as farther down. With regard to the others I have not been able — even by 
clearing (in oil of cloves and the like) — to get a clear notion of the upper end of the calcareous axis, 
but it seems to be tapering, and does not appear to be broken. On the other hand, the lower end may 


easily be observed; it is found in the outermost point of the peduncle, and forms here a curved hook. 
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The specimen Nr.g deviates from all the others in having the lateral polyps in the uppermost 
part of the rhachis arranged in (almost) opposite pairs; three such pairs are present (PI. I, fig. 14); 
between the two polyps of the uppermost pair the rhachis ends as a little knob (k) containing the upper, 
fine end of the calcareous axis, and provided with one ventral zooid at all events for one of the 
two polyps. 

The spicules on the calyx have a length of 0.528—o0.800" and a breadth of 0.032—0.048™™; on 
the tentacles, the spicules are 0.096—0.176™™" long and 0.008" broad. 

Occurrence. The specimens of the «Ingolf» have been taken at the following places: St. 24, 
63° 06' N. Lat. 56° W. Long., 1199 fathoms, bottom-temp. + 2°4C. (10 specimens, Nr. 1—7, 9—11, and 
some fragments of the rhachis of other specimens); St. 41, 61° 39' N. Lat., 17° 10’ W. Long., 1245 fathoms, 
bottom-temp. + 2° C. (1 specimen, Nr. 8). 

The specimen of Verrill was obtained south-west of Nantucket Island, 39° 59’ 45" N. Lat., 68 
54’ W. Long., ca. 700 fathoms; those of Studer, on the other hand, are from the Pacific, 0° 4'5. Lat, 
go° 24' 30” W. Long., 885 fathoms, 23°59’ N. Lat. 108° 4o' W. Long., 995 fathoms, 1° 7’ N. Lat. 80° 21’ 
W. Long., 1573 fathoms. With regard to the Atlantic I imagine that the distribution will be found to 


comprise the whole of the warm area at great depths and on soft bottom. 


Fam. Anthoptilide Koll. 


Anthoptilum Koll. 


To the characteristics of the genus pointed out by K6lliker may be added, that the stem of the 
colony is very much bent so as to forma large curve almost in the middle, and further that it may show 
smaller curves, so that its form may be somewhat like an S; the concave side of the chief curve is 
formed by the naked dorsal surface of the colony. All the figures of Kélliker show this curve, but 
as it is not mentioned, it might be supposed to be individual, or even to have appeared in the pre- 
served state. The many specimens that I have had the opportunity of seeing, taken directly from 
the bottom of the sea, show with certainty that the curved form is a natural feature of the colony, 
being already distinctly marked in small specimens. The stem ends above in a naked, longer or shorter 
cone without any terminal individual. The sexual organs are found in the polyps themselves. 

The calcareous axis, as stated by KoOlliker, is round, in so far as it has no edges; but it is 
distinctly compressed from the sides; it is thickest at the beginning of the chief curve or a little below 
this, but a more conspicuous swelling of the calcareous axis, corresponding to the elliptical thickening 
of the upper part of the peduncle which is a peculiarity of the genus, is not found (as in Pavonaria 
Jinmarchica and [alipteris christit). 

The genus is hitherto known only from the Atlantic, where it occurs from the most northern 


to the most southern regions, but only at great depths. 
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Anthoptilum grandiflorum (Verr.). 


Virgularia grandifiora Verrill. Am. J. Se. (3) Vol. 17, 1879, Pp. 239: 
Anthoptilum thomsoni KOolliker. Challenger Rep. Penn. 1880, p. 13; Pl. V, Figs. 16—18. 
grandifiorum Verrill. Am. J. Sc. (3), Vol. 23, 1882, pp. 312, 315; Bull. Mus. Comp. Zool. 
Vol. XI, p.5, Pl.I, Fig. 6. 


The <Ingolf: has obtained six specimens at one station in the Davis Straits; three of these 
are well-preserved, two rather large, the third small; two are more or less damaged, and one specimen 
is quite denuded (Nr.6); two specimens (Nr. 7, 8) have been taken at another station, both of them 


in bad condition. 
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As is generally the case in the species, spicules are only found in the end of the peduncle; 
in one of the specimens the largest measure to 0.024—0.030™", whilst others show a size of ca. 0.012 
—o.020""; the smallest seem to be even smaller than the minimum size of 0.007™™ given by Kolliker; 
a regular combination of four spicules is rather common, but more irregular combinations of three or 
four spicules are also found. 

The number of polyps increases during growth, not only in the lower, boundary part of 
the rhachis, but also farther up in the older part, where the oblique rows here representing 
the wings are often seen on the ventral side of the colony to be increased by a young polyp 
or a bud. 

The colour of the polyps when living is violet, that of the stem reddish; in spirit this sea-pen 
loses its colour only the tentacles of the polyps remain coloured, and there it is turned brown. In several 
of the specimens from both stations peculiar, worm-like parasites were found, partly projecting from 
the mouth of the polyps; they were parasitic Copepoda of the genus Lamipfe Bruz.; evidently a 
distinct new species, to which I give the name of LZ. anthoptili. 

Anthoptilum grandifiorum Nas hitherto only been mentioned from the American side of the 
Atlantic; from North America it has been known from off Guadaloupe to off Nova Scotia (42° 46' N. Lat. 
63° 45’ W. Long.) (Verrill, Agassiz); from South America from 37°17’ S. Lat, 53° 12’ W. Long., south of 
Buenos Ayres (the «Challenger»). To these localities two new ones are to be added, showing that the 
species ranges over a far wider geographical territory, as well to the north as to the east, in the 
Atlantic. The specimens of the «Ingolf» have been obtained in the Davis Straits, partly south-west 
of Godthaab, at St. 25, 63° 30' N. Lat. 54° 25’ W. Long., 582 fathoms (soft mud, somewhat like potter’s 


') The greatest breadth of the naked calcareous axis on the compressed lateral surface 2mm, on the narrow sur- 
face 1.5m1n, 
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clay), partly west of Sukkertoppen, at St. 28, 65° 14’ N. Lat, 55° 42’ W. L., 420 fathoms (soft, brown-gray 
mud with innumerable arenaceous shells of Rhizopoda); and from the Manchester Museum our Museum 
has obtained a gigantic specimen") taken near the Cape of Good Hope («Lion’s Head N. 67°, E. 25 
miles», I think, ca. 34°S. Lat.) at 131—136 fathoms, together with several other specimens of lengths 
of about 3 feet, and with polyps 307" long (according to information from Prof. S. Hickson)?). 
Otherwise the species seems to be a deep-sea form; on the American side it has not been taken at 
depths under 220 fathoms, but on the other hand at depths up to 1106 fathoms (U. 5. Comm. of Fish. 


and Fisheries Rep. 1883 (1885) p. 510). 


Anthoptilum murrayi Kolliker. 
Anthoptilum murrayt Wolliker. Chall. Rep. Penn. 1880, p. 14, Pl. VI, Figs. rg—at. 


Of this species the «<Ingolf» has brought home 43 specimens from four different stations, and 
about half of them in a well-preserved state. In all chief characters they agree with the description 
of Kolliker; at the upper end of the peduncle, however, a distinct elliptical swelling is found in most 
of the specimens. As will be seen from the table below of the proportions of all the specimens, 
several small ones are included in the number; but they differ so little from the larger ones, that no 
doubt whatever can arise with regard to the determination of the speciess). In a few specimens the 
circle of tentacles of the polyps is retracted; as a general rule, however, this is not the case, and the 
polyps and their tentacles are only contracted in different degrees; the proportions given below are 
of the polyps including the tentacles. Spicules are only found in the end of the peduncle, of a similar 
size and form as in the preceding species, but in somewhat greater numbers, at all events sometimes. 


Sexual organs are present, even in small specimens. Large eggs (or larvee?) are often found in the 


tentacles. 
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1) It measures 1350™m, the peduncle 1gomm, its enlargement about 30™™ in diameter. The polyps are coalesced into 
groups of 5—S individuals, and measure 17—25™™, American specimens grow to a height of 2 feet, and a diameter of ca. 
25mm (Verrill, U.S. Fish. Comm. p. 510). 

2) West of Tristan d’Acunha, at 35° 41’ S. Lat., 20°55’ W.Long., depth 1500 fathoms, the «Challenger» obtained an 
Anthopt. simplex Kol. (a damaged specimen of a length of 4oomm), which resembles 4. grandiflorum, but with only two 
polyps in each row; this specimen is possibly only an A. grandiflorum the development of which has been delayed, and in 
which the number of polyps for some reason or other has remained small; in other regions, however, the number of polyps 
may be greater at a far smaller size of the colony, which is proved by the specimens of the «Ingolf», especially the smallest 
of a length of only 122™m; therefore I think it rather hazardous to suppose 4. swzplex and A. grandifiorum to be identical. 

3) I am therefore able to declare with complete certainty that Roule’s «7vtchoptilum» sp. (1. c. p. 307) has nothing 
to do with the genus Anthoptitum, but is really, as stated on p. 50, Frsiculina guadrangularis. 
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Anthoptilum murrayt has originally been taken by the «Challenger», south of Halifax (one 
specimen, 510™™ long), 48° 8’ N. Lat. 63° 39 W. Long., depth 1250 fathoms; later, it has proved to be of 
frequent occurrence off the east coast of North America, partly at the same localities as the preceding 
species, in depths from 640—1362 fathoms (Verrill, Am. J. Sc. (3), vol. 28, p. 220; U.S. Fish. Comm. Rep. 
1883, p. 511). On the European side of the Atlantic, it was found almost at the same time at two 
rather widely separated localities, viz. by the «Caudan» in the Bay of Gascony (depth 1410 metres, 
45° 57' N. Lat. 6° 21’ W. Long. (Paris), one specimen, 400" long), and by the «Ingolf» south of Iceland, 
at four stations situated on almost the same line west to east between Greenland and the Feeroe Isles, 
viz. St. 83, 62° 25’ N. Lat., 28° 30’ W. Long., 912 fathoms; St. 40, 62° N. Lat, 21° 36’ W. Long., 845 fathoms; 
St. 65, 61° 33’ N. Lat. 19° W. Long, 1089 fathoms; and St. 47, 61° 32’ N. Lat., 13° 4o' W. Long., 950 fathoms. 

Thus it is evident that the species belongs to the deep part of the whole northern Atlantic 


inside the territory of the positive bottom temperatures. 


Fam. Kophobelemnonide Koll. 
Kophobelemnon Asbjorns. 
Kophobelemnon stelliferum (O. F. Miiller). 


Pennatula stellifera O. ¥. Miller. Zool. Dan. Prodr. 1776, Nr. 3076; Zool. Dan. 1788, p. 44, Pl. XXXVI. 
Kophobelemnon Miller’ Asbjornsen. Fauna litt. Norvegize II, p.81, Pl. X, Figs. 18. 
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Kophobelemnon stelliferum KO6ll. Monogr. 1872, p. 304, Pl. XXI, Figs. 17g—181. 
Leuckartti KOll. Ibid. p. 306, Pl. XXI, Fig. 182. 
> VMoebii Kor.& Dan. Berg. Mus. Nye Gorgon. etc. 1883, p. 25, Pl. XII. 
abyssorum Kor. & Dan. N. North-Atlantic-Exp. Penn. 1884, p. 10, Pl. IV, Figs. 17—20. 
scabrum Verrill. Bull. Mus. Comp. Zool. Vol. XI, 1883, p.7, Pl. I, Fig. s. 
? > tenue » Rep. Comm. Fish and Fisheries 1883, p. 510, Pl. III, Fig. 5. 
Gunneria borealis Dan. & Kor. N. North-Atlantic-Exp. 1884, p. 58, Pl. IV, Figs. 8—16. 
Of the genus Kophobelemnon several species have been established, some from the Atlantic 
(and the different branches of that ocean), others from the Pacific. Of these species as of so many 
other sea-pens, the same things holds good, that the material has been too scarce to allow their determ- 
ination to be reliable. Here, however, only the Atlantic species are to be mentioned in detail. As will 
appear from the above list of synonyms I am of the opinion that they must all be united into one 
species, which then receives the old specific name sfeldjferum given it by O. F. Miller. To this 
must further be added the genus and species Gunneria borealis of Danielssen and Koren (as to this 
see p.72). The specimen of O. F. Miller was taken at Drobak, the numerous specimens of Asbjérnsen 
at different places in the Christiania Fjord. When Kolliker worked up the genus in his monograph, 
he justly referred all the Scandinavian specimens at his disposal to one species, not only those origi- 
nating from about the same localities as the specimens of Miiller and Asbjérnsen, but also a few 
from somewhat great depths in the Atlantic proper, north-west of Scotland (even if he thought them 
to be a variety «durum» on account of the size of the spicules; later examination of another specimen 
from another part of the Atlantic attached this variety still more closely to the type (lc p.370)). At 
the same time, however, he established a new species A. lewckartit on some specimens from the 
Mediterranean (Nizza); to be sure he declares this form to be very closely allied to the former, «immerhin 
mahnt der Fundort zur Vorsicht», and he enumerates a number of differences from his AY s¢edlzferom. 
These differences are: the size of the whole colony and of its individual animals, the number of the 
polyps, the fact of the calcareous axis reaching to the distal end of the peduncle, a richer provision 
of spicules and their larger size, the lack of colour in the epithelium of the stomach, and the bound- 
ary between the peduncle and the rhachis being less distinct. I can, however, declare all these differ- 
ences to be individual peculiarities; one of them — the extent downward of the calcareous axis — 
is quite casual, owing to a contraction of the soft tissues in this region; and a comparison of the two 
specific diagnoses will show that no difference is mentioned which is not individually variable according 
to the knowledge we now possess of other Pennatulids. Nevertheless, the species A. leuckartit of K6lliker 
has been preserved without any objection; only Paul Fischer, relying presumably on the descriptions of 
KOlliker, regards the Aophobelemnon of the Mediterranean as the same species as stelliferum «dont le 
K. Leuckarta west qwun race» (Note sur le Pavonaria quadrangularis etc. Bull. Zool. de France, Vol. 14, 
1889, p. 37). That it does not, at all events, represent a «race» peculiar only to the Mediterranean 
in this case the question of species or race would be rather a difficult one to solve — is shown by the 
fact that it is said to occur also in the north, inside the territory of the «genuine» A” stelliferwm. 
In 1872 the German «Pommerania» Expedition found some specimens of Aophobclemnon in the 


Skager Rak which were determined as K. leuckartii KOll. by F. E.Schultze (Jahresber. der Komm. 
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zur wissensch. Unters. deutsch. Meere f d. J. 1872—73 (1875) p. 142). Koren & Danielssen, however, 
found that these specimens completely agreed with others, partly taken in the Skager Rak also (by 
the Swedish gunboat «Gunhild»), partly in fjords of the Norwegian west coast (Kors Fjord, Vest Fjord), 
which specimens they now made to represent a new species A. moebiu (Nye Gorg. etc. p. 25); but at 
the same time they thought they had found the genuine A’ dewckarti in a specimen from ‘Trond- 
hjem Fjord (lc. p. 28), where this Pennatulid is said to be very common. Later, the same authors 
described still another form as A. adyssorum from various Norwegian fjords, in some of which A. moedbu 
had been found. Thus we had no less than four Scandinavian species, of which only one seemed 
the same as that from the Mediterranean"). If we now examine the descriptions of these supposed 
species we shall search in vain for characters that might be taken as specific; only such differences 
are mentioned as change with age and size; this holds good of, such features as the length of the 
colony, the number of polyps, the proportion between the length of the rhachis and of the peduncle, 
the number of rows of polyps, the size of the polyps; also, the size and numbers of the spicules are 
very varying; other «specific characters» arise from mere chance (e. g. a longitudinal furrow on the 
rhachis or the like). As very characteristic examples of the value of the supposed specific characters, 
the following may serve: in Aoph. abyssorum the stalk is almost twice the length of the rhachis; in 
K. leuckartii it is only a little longer than the rhachis; in A. mocdi the stalk is generally half the 
length of the rhachis — but in two very long specimens the stalk was relatively much longer, and 
in young specimens it was as long as or even longer than the rhachis! I have carefully compared all 
the type-specimens of these Scandinavian species, and I have not been able to keep them distinct; 
further, I have examined the specimens of the Christiania Museum and a very large material of 
Kophobclemnon in our own, and finally I have had the opportunity of examining a very large number 
of &., partly collected in the deep channel of the Skager Rak by Dr. Joh. Petersen and Mag. A. C. Jo- 
hansen, partly from different regions off Norway, taken by Dr. Hjort on the «Michael Sars». In all 
this large material I have only been able to see one single species; but of course it appears rather 
different, if we compare extreme forms without any intermediate links: young colonies with giants 
up to 750™ long; specimens with quite few and relatively small polyps with others provided with 
ca. 150 large polyps with bodies of a length otf ca. 20™; specimens with fully stretched polyps with such 
where the polyps are quite retracted (for even if the latter case is rather rare it does occur, and shows 
accordingly that the polyps are quite retractile); big and clumsy specimens with slender and thin 
ones ete. All the A. hitherto found at Norway and in the Skager Rak are, beyond a doubt, the 
same species as the A. stelliferum of O. F. Miller, Asbjérnsen, and Kélliker; and the different authors 
have also referred to this species all the specimens of K. taken at different localities in the Atlantic 
by the English expeditions of the «Lightning», the «Porcupine», the «Triton», and the «Knight Errant». 

From the American side of the Atlantic, Verrill has established two species: A. scabrum 
(Bull. Mus. Comp. Zool. XI, p. 7, Pl. I, fig. 5), and A. texwe (Report Comm. Fish and Fisheres 1883, 
p. 510, Pl. II, fig. 5 (1885)). The former is short and clumsy, a young stage (56™™ long) with few (8) 
polyps, rough on account of its rich provision of spicules; from the description I must regard it as 


*) Panceri, however, had already in 1871 found a A. at Naples which he had determined as A. stel/iferum, but 
which Kélliker supposed to be identical more probably with K. dewckartit (Monogr. p- 370). 
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identical with A. stedliferum*); of the second it is only said that it is «long, slender, and smooth, 
with a number of large polyps»; neither this description nor the figure, which is very meagre in 
details, exclude the possibility that it may be the same species. The figure gives the natural size 
and shows by this and by the proportion as to length between the peduncle and the rhachis (they 
are of about equal length) that the question is only of a young form. It is my conviction that hardly 
more than the one species of A. stedliferum (Mill.) is known from the Atlantic Ocean. But on the 
other hand, it is known in a more complete series of stages than most other Pennatulids; for my 
own part I have had the opportunity of examining and comparing an almost continuous series 
from 7.5™™ with one polyp up to 750™™ with more than 150 polyps; such a size as the last is 
scarcely to be met with in previous literature; neither the first author of the species, O. F. Miiller, 
nor Asbjérnsen, who established the genus Kophobelemnon, nor Kélliker, had any idea of how far 
their specimens — in spite of the full development of the sexual products — were from having 
reached the maximum development. The very circumstance that specimens of 130—135™" become 
the types of the species A. stedliferum might be the reason why cther stages, and especially the much 
larger ones, were interpreted as belonging to other species; the most unwarrantable to my mind was 
the A. mocbi established by Koren and Danielssen, because these authors had so many different 
specimens, that its relationship to the species of Asbjérnsen should have been sufficiently plain. 
Asbjérnsen knew already quite small specimens; he has (1. c. p. 82, Pl. X, figs. 3 and 4) described and 
figured a specimen with only one polyp and another with two polyps, both about 20—30"™ long; 
later, Grieg (Bergens Mus. Aarb. 1893, Nr. 2, ibid., 1896, no. 3) has described quite a series of develop- 
mental stages from a length of 6™™ upwards; young stages are mentioned also in several other authors 
and sometimes figured (for instance F. E. Schultze, lc p. 142, Pl. Il, fig. 2, a specimen 48™ long 
with six polyps; M. Marshall «Triton»-Penn. p. 138, Marshall and Fowler «Porcupine»-Penn. 
p. 460). The very young colonies show already that no certain proportion exists between the number 


of the polyps and the iength of the whole colony, as will appear from the following table: 


Number of polyps ho) ets | 2; 25 4. 5. |, “26: 7s 8. 9. 


Length of the specimens in mm. ........... 6—27 | 26—30 | 30—41 | 32—47 ? | 45—62 | 70 | 56—69 | 71—88 


| i} 
I | | 


Already at a length of 80" we have specimens with 16 polyps, and at a length of 88—go™ 
even 18—2o0 polyps. In the specimens with only one polyp, the primary polyp, this is never placed 
terminally, but a zooid is found near the apex of the rhachis. In the least developed specimens the 
whole colony consists of these two individuals only, but by and by the number of zooids is increased 
along the dorsal side of the stem below the terminal zooid. This zooid, however, is not so markedly 
different from the other zooids as it is, for example, in Pexnatula or Renilla (comp. also Grieg. 1893). 

The <Ingolf» has only obtained young stages from four different stations: south of Iceland 


(St. 40), in Denmark Straits (St. 10), and in Davis Straits (Sts. 24 and 28); altogether 22 specimens. Of 


') In a remark in Rep. Comm. Fish. etc. p. 510, several specimens are said to have been taken later, but further informa- 
tion of these is wanting. I may add that a specimen from the Skager Rak of quite the same length and also with 8 polyps, 
agrees remarkably well with the type-specimen of Verrill. 
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these specimens 21 are quite small, provided only with the primary polyp and a few zooids; the number 
of these zooids is given in the table below. None of the zooids in these specimens appears as a real 
terminal zooid; I doubt therefore — as already hinted above — whether a real terminal zooid corre- 
sponding to that of Pennatula and Renilla, is on the whole to be found in the genus Aophobelemnon. 
The zooids do not occur quite symmetrically, nor always in two regular rows. In one of the speci- 
mens (Nr. 21 from St. 40) sexual organs seem to occur in the primary polyp, which, however, is at 


variance with the observations of Grieg (1893, p. 18). 


are St. 24. St. 28. | St. go. 


| 
| 


Ho Gk 9. | ro. | II. | ah |) | 14. | 15. | 16. | 17. || 18. | 19. || 20. | 21. 
| 
| 
i} 


] | | 
PotalMlengthi ins mim. 5 es. DM EE | BN Sn ray US ELST ELS 16 | 517, | is | 19 | 20 | 20 | 2I | 22 | 27 ||\r2%)| 21 || 23 | 27 


2-2|4-4 | 5-5 | 4-4 | 4-4| 2-3 | 4-4 |7-6 | 4-3 | 6-6 55 | 66 5-5 | 7-6 
| | } ! | | | ; 


| | 
Number of zooids on each side || 1-1 | 2-1 | 2-1 | 2-2 | 1-0 | 3-3 | 3-2 | 
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The specimen from St. 10 is 4o™™ long, the rhachis in its broadest part ca. 4™™ broad; the 
peduncle is remarkably short, only 15™™ long, ca. 2™™ broad, so that the whole form is unusually 
clumsy. All the polyps are retracted; only five of them, among which is the primary one, are fully 
developed, but more are beginning as buds; the zooids are numerous, and are not restricted to the 
dorsal side of the colony. 

It was observed above that Gunneria borealis Kor. & Dan. must also be referred to Kophobel. 
stelliferum. These authors have given this name to a sea-pen in which they thought they had a 
very peculiar form approaching in some features to the Gorgonids; they say of it «that we are able 
with considerable certainty to satisfy ourselves that this sea-pen can not be assigned to any of the 
known genera», but that it is, however, to be referred to the family of the Protoptiles. The name, 
however, ought to disappear, and the comments on the supposed peculiarities, to be consigned to 
oblivion; the question is only of a damaged fragment of Koph. stelliferum. «Gunneria borealis» was 
established on one single specimen figured in Norw. North-Atlantic Exp. Penn. Pl. IV. fig. 8; I have 
had this specimen for examination, and it was easy to determine that it is the lower end of a Kopho- 
belemnon the greater part of whose rhachis has been scraped away from the calcareous axis, whilst 
the rest has been much displaced downward towards the peduncle, the soft tissues of which have also 
been compressed. The effect of this compression, however, is not seen in the figure, although it 
is very conspicuous, and especially so on the opposite side of the one given in the figure; the strong 
incrustation with spicules pointed out by the authors, is partly owing to this compression. As correctly 
stated in the description, little more than young polyps and buds of these are preserved; at the top, 
however, a few developed polyps are present, more or less retracted: two are seen in the figure (a, b). 

The young polyps look the same as elsewhere in Kophobelemnon; they only differ from the 
zooids accordingly in being larger and in having rudiments of tentacles (the authors have correctly 
seen «rudimentary» tentacles); as always in this region, real zooids are found between them and are 
seen quite distinctly in the figure (in the description, on the other hand, the authors pronounce the 
specimen destitute of zooids, although they think that the part of the rhachis lacking has been 


1) The lower end broken. 
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provided with such, as they have seen a zooid under one of the preserved developed polyps). When 
the authors attribute «cells» in the developed polyps to their «Gwnneria», and figure such a polyp 
with a «cell» in fig.9, it is to be observed that this figure cannot exactly be called a true representa- 
tion of fact, nor does the description correspond with it. Aophobelemnon has not a real «calyx», nor has 
this specimen; only a superticial examination could so misinterpret the features arising from the different 
degree of retraction of the polyp-body and the tentacles. Otherwise, it will be found that the special 
statements of the authors with regard to the form of the spicules, the strong equipment with spicules 
of the tentacles and polyp-body, the pigmentation of the pharyngeal sac and gastric filaments 
etc, correspond exactly with the features in Aophobelemnon. It might be supposed that Danielssen 
and Koren have never made a comparison with this form, as any one who compares the « Gunneria»- 
specimen with a Aophobelemnon («mocebit»), must be struck immediately by the similarity; even by a 
comparison of the not quite correct figure 8 with the corresponding part of a Nophobelemnon ot a 
suitable size, the agreement will easily be seen; it seems to me superfluous, therefore, to enter into 
any further details. 

Distribution and Occurrence. — The stations of the «Ingolf» extend the known territory 


of the species considerably: 


St. 40: 62° oo' N. Lat., 21° 36’ W. Long., depth 845 fathoms, bottom temp. 3°.3 C. 


10: 64° 24' 28° 50' 788 > 3°-5 > 
24: 63° 06! 56° 00! 1199 2°.4 
28: 65° 14' 55° 42" 420 | 35 


The steamer «Thor» has further added as new localities: 63° 05) N. Lat. 20° 7' W. Long., 557 
metres (St. 167 of the «Thor», south of Iceland, "/, 1903). Here 14 specimens were obtained, of which 
the largest is 105™™ long with 12 polyps, the smallest 50™™ with 7 polyps. Further: 62° 57'N. Lat., 
19° 58’ W. Long., 957 metres; here three specimens were taken: two small young stages with solitary 
primary polyp, the one only 8™™ long and very small, with one large and two quite small zooids; 
the other 24™™ long, rather big (ca. 2™™ broad), with a polyp-bud just appearing on the right side 
and with many and large zooids; the third specimen 55™™ long, damaged, with several polyps and 
large zooids. 

Apart from the coast-regions of Norway where the Vest Fjord (ca. 67—68° N. Lat.) is given as 
its northernmost occurrence, the species has not hitherto been known farther north than 60° 18'N. Lat. 
in the Feroe Channel (the «Triton» Exp. St. 8), whilst its most westerly occurrence on the European side 


of the Atlantic did not extend much farther than 10° W. Long 


35” 


west of Brittany (the «Porcupine» Exp. 
1870; see Kélliker, Monogr. p. 370). Now its territory is seen to extend, not only to Iceland but across 
the Denmark Straits and quite into the Davis Straits, west of Greenland; its occurrence there further 
corroborates my supposition that the Avfhobelemnon occurring farther south on the east coast ot 
America belong to the same species. Formerly, it was known from many of the Norwegian fjords and the 
adjoining coast-regions, viz. from the Vest Fjord and farther south through the channel of the Skager 
Rak to the Christiania Fjord and to Bohuslan; also from many places in the Feroe Channel; off 


Brittany; from the coast of Les Landes: from different places in the Mediterranean (Cape Béarn, Nice 


The Ingolf-Expedition. V. 1. 10 
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Naples: «K. lewckartii>); finally on the American side of the Atlantic near George’s Bank (41° 29'N. Lat., 
65° 47’ W. Long., «A. scabrum»), and at several other places, not more exactly designated. Its distribu- 
tion, then, probably comprises the whole northern part of the Atlantic (at all events north of ca. 40°) 
within the territory of the positive bottom-temperatures. It must be observed, however, that a few 
specimens have been taken by the «Porcupine» and the «Triton» outside the warm area, but at its 
very border, in the peculiar narrow strip of water which stretches from the cold depths of the North At- 
lantic into the Faeroe Channel towards the Wyville Thomson ridge. The question is of two localities, very 
close to each other: 60° 14' N. Lat, 6° 17' W. Long., and 60° 18’ N. Lat., 6° 15’ W. Long., where the respec- 
tive bottom-temperatures are given as + 08° C (the «Triton», St. 8, Marsh. p. 120) and + 11°C. (the 

Porcupine» 1869, St.57; see «Depths of the Sea» Pl. IV and p. 143); only two specimens were taken 
at either place. That the occurrence within the cold area must be regarded as a mere exception 
and is only possible so close to its border, will appear from the fact that neither the North-Atlantic 
Expedition nor the «Ingolf», any more than the «Michael Sars» or the Thor», have obtained any 
Kophobelemnon in the really great depths of the cold area of the North Atlantic, and also from the fact 
that A. stelliferum evidently reaches its highest development in such regions as the Norwegian fjords 
and especially the Skager Rak where the largest specimens hitherto found have been obtained. 

The bathymetrical range of the species is evidently very wide: in the Skager Rak it 
has been taken at depths from 26—400 fathoms; at Norway from 20—400 fathoms; in the Mediterra- 
nean at ca. 30 fathoms, as also at greater depths; in the Atlantic itself it has upon the whole been 
taken at considerable depths, between 420 and 1199 fathoms, but most frequently, it seems, as small or 
even very small specimens; at America, finally, in depths from 980 to upwards of 2000 fathoms (the 
latter depth is stated by A. Agassiz in: «Three Cruises of the «Blake»», Vol. 2, 1888, p- 142, and 
Verrill for his two «species» gives depths from 499 to 2369 fathoms; Rep. U. S. Fish Comm., 
1883, p. 510). 

I shall only add further that the genus Kophobelemnon is also distributed over the Pacific, and, 
according to the statements in the literature, is represented there by several species; but the number 
of these will probably also be reduced in future; of one of these species, A. affine Stud. its author 
already states that it is very closely allied to K. stelliferum («Albatross», Rep. Bull. Mus. Comp. Zool. 
Vol. 25, Nr. 5, p.57), and the same is said by K6lliker (Chall. Rep., p. 16) of a young stage from the 
seas north-east of New Zealand. 


Fam. Umbellulide Koll. 
Umbellula Cuvy. 


This genus, which was down to the year 1871 only known from Ellis’s and Mylius’s im- 
perfect descriptions of the dried specimens of U. encrinus brought home from the Polar Sea in 1753 
by the Jutland skipper Adrians, has been proved to have a worldwide distribution in the great depths 
of the sea by the expeditions of recent times, and several species have now been established. The 


knowledge of these species, however, leaves much to be desired with regard to accuracy; of several 
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— I think most — of them only young stages are known, and we know from WU. enxcrinus that the 
appearance of the species changes much during growth; no single investigator has been able to com- 
pare to any considerable extent the many species established on more or less scarce material ete. 
So much seems to be certain, however, that there is a number of species with well-developed spicula- 
tion, and others where the spiculation is quite reduced, only the peduncle containing quite micro- 
scopic spicules; others again are stated to be quite devoid of spicules, but, as will be shown with 
regard to the two species more particularly mentioned below, not all the statements in this respect 
are correct. 

The following species have been described as devoid of spicules: U. excrinus (L.), magnifiora 
KOll., “éndahtit Koll, gracilis Marsh., geniculata Stud., and (I suppose) dazrdi Verr. Apart from U. gevi- 
culata, with regard to which I can say nothing, I believe all these species to be closely allied; but as 
long as the knowledge of the characteristics of the species, and their variability and changes during 
growth is so uncertain, I think that some stress is to be laid on the geographical occurrence; thus, I 
believe we may take it for granted that those of the mentioned species which have been found in the 
Pacific, viz. U. magnifiora and geniculata (and Studer’s « U. encrinus») are specifically different from the 
others which belong to the Atlantic and the Arctic Oceans; and further, as the whole group of Penna- 
tulids in its distribution within the northern parts of the ocean has proved to be remarkably depen- 
dent on the bottom-temperature, there is every reason to suppose that the form which has been found 
well- and even enormously developed within the «cold area», is specifically different from those found 
in the «warm area» of the Atlantic and the adjoining seas. On the other hand, I am inclined to regard 


these latter U. indahli, gracilis, and bairdii as one and the same species. 


Umbellula lindahlii Koll. 
Tab. III, Figs. 37—46. 


Umbellula miniacea Lindahl. Kgl. Sv. Vet-Akad. Handl. Bd. 13, Nr. 3, 1874, p.12, Pl. I, I], Figs.12—19. 
pallida ibid.-par3. Pl. LL, 
> Lindahlit Kolliker. Festschr. Phys.-Med. Gesellsch. in Wiirzburg 1875, p. 10. 
gracilis Marshall. Rep. «Triton»-Penn. 1883, p. 143, Pl. XXV. 
Bardi Verrill. Am. Jour. Sc. (3) Vol. 28, 1884, p. 219 (Note) and U.S. Fish. Comm. Rep. 1883, 
(1885), p. 509, Pl. 1, Figs. 1—2. 


Two specimens of the genus Umbellula, taken by the «Ingolf» respectively east and west of 
Greenland in the warm area, I consider to belong to the same species as the two specimens of 
Lindahl from West Greenland. 

One of the specimens, from the deep part of the Davis Straits, is, I think, the smallest and least 
developed stage hitherto known of the genus Umdéellula. It has a total length of 48™™, and appar- 
ently consists only of the primary polyp (PI. III, fig. 37); a closer inspection shows, however, that it 
is provided with a somewhat great number of zooids (z) and a small bud of another polyp (p). The 
developed polyp is supported by a fine narrow stalk, of which the lowermost 2™™ form an egg-shaped 


swelling, of a diameter hardly 1™™; this swelling is really the whole peduncle, as zooids appear 


Io° 
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immediately above it (comp. fig. 39); accordingly, the remaining part of the stalk must be regarded as 
corresponding to the rhachis of other Pennatulids. This part decreases regularly in thickness upwards 
__ the middle thickness is ca. 0.448 — until ca. 85™" from the mouth of the end-polyp it rather 
suddenly tapers to a thin part — only o.24™™ broad, — which again widens quite evenly up- 
wards and extends to the body of the primary polyp. The calcareous axis shines distinctly through 
the thin sarcosoma, and shows the characteristic quadrangular form, with rather deeply concave surfaces 
and ridge-like projecting edges; at the transition to the thinner part of the stalk it narrows abruptly; 
from this point, where the diameter is o.192™", it continues quite thin up through the dorsal part 
of the polyp-body, and ends in a rather curiously shaped double curve. The polyp, unfortunately, is 
somewhat damaged, some of the arms being broken off, and the preserved arms are twisted together 
and even rather damaged; they are longer than the polyp-body; pinnules of different sizes alternate 
without any order. The polyp is somewhat curved in a halfmoon-shaped way and compressed late- 
rally; reckoned from the mouth to the polyp-bud on the left side it is ca. 4™™ Jong; the dorso-ventral 
diameter of the part in front of the calcareous axis is somewhat more than 1™™. The mouth is di- 
stinctly oval with long axis dorso-ventral, and placed on a low oral cone very sharply divided into 
eight lips, each corresponding to an arm and gastric cavity; eight distinct lines corresponding to the 
edges of the eight septa, run down the polyp-body, and disappear at its hinder end; the much folded, 
dark-pigmented pharyngeal sac is seen faintly through the wall of the body, and below this the six 
much twisted gastric filaments on the ventral and lateral septa. By a suitable clearing (in glycerine 
or bergamot) these filaments are seen suddenly to cease in the lower part of the gastric cavity, where 
their septa may still be traced for a short distance corresponding to the part which carries the sexual 
organs in developed colonies; of such organs no trace is seen; the lower end of the two dorsal septa 
which are turned towards the calcareous axis may also be seen; farther upwards they are hidden by 
the twisted filaments of the other septa. 

On the left side of this primary polyp, immediately below the place where the septa cease, is 
a rudiment of a polyp Nr. 2 (p, fig. 38). This rudiment projects only quite slightly as a low truncate 
cone with a cleft-like oral aperture; the eight septa with their filaments are distinctly begun, but no 
trace of arms is seen. The length of this rudiment is 0.32™™, the breadth o.154™™. 

Along the primary polyp’s dorsal side, which is distended by the calcareous axis, is a row of 
zooids (z) on each side, all placed in the usual way, i. e. with the dorsal side toward the apex of the 
axis. No terminal zooid is seen above the end of the calcareous axis. Zooids of quite the same 
appearance are further found down the stalk with intervals of o.55—1™™, down to ca. 2™™ from the 
lower end, as before mentioned (fig. 39). The zooids vary in size between 0.096 and o.240™™; the 
lowermost ones are generally the smallest; on the stalk they are in the main placed on the lateral 
surfaces, the ventral side, at all events, quite wanting zooids. None of the zooids show any trace of 
the tentacle which the larger zooids always possess in developed Umécllula elsewhere. 

On the lower egg-shaped end of the stalk, which represents the peduncle proper, quite small 
oval calcareous spicules are seen under high magnifying powers and by suitable clearing (as I did 
not wish to destroy the specimen, I had to be content with only convincing myself of the existence 


of these spicules); the other part is quite devoid of spicules. 
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The other specimen, from the Denmark Straits, was unfortunately not preserved until it was 
quite shrunk; it had long escaped attention, because it was jammed in at the iron frame of the trawl, 
and was quite wrapped up in threads of swabs; the specimen was otherwise quite complete, the 
slender calcareous axis not even broken. The total length, the stretched polyps with their tentacles 
included, is (fully) 530™™; ca. 500 ™ from the lower end of the peduncle to the base of the polyp- 
bodies. The length of the peduncle is only 4o™™, its largest diameter somewhat more than 3"; from 
the peduncle the stalk decreases in thickness upward from ca. 2™™ to 0.5™™, and then it again in- 
creases evenly in thickness towards the cluster of the polyps; it is somewhat spiral-shaped longitudi- 
nally, and bent in a large flat curve ca.20™™ below the polyp-cluster whose longitudinal axis is a 
direct prolongation of the upper part of the stalk. Even if respect is paid to the completely shrunk 
condition of the specimen, which disparages, of course, the value of all the measurements to some 
degree, it will be seen that the form is remarkably long and thin. The polyp-cluster is relatively 
small and slender, ca. 37™™ long, measured from the point where the stalk begins to spread into the 
polyp-bearing part, to the point of the stretched tentacles; it consists of six developed polyps, and no 
rudiments are found; the polyps are of somewhat different sizes, 6—11™ long, with tentacles longer 
than the polyp-body, the longest ones up to ca. 20™", with irregularly alternating larger and smaller 
pinnule. The primary polyp is easily recognisable from the fact that the calcareous axis may be traced 
distinctly into the dorsal side of its base: it is smaller than the polyps placed nearest to it laterally. 
The latter are arranged in such a way, that two are placed to the right of the primary polyp and 
three to the left; of the latter, the one placed nearest to the ventral median line is the smallest, it 
is even considerably smaller than the primary polyp; the others are of about equal size. The polyp- 
bearing part of the stalk (the «rhachis» of the authors) is about 13™™ long, 5™" from side to side, 
and 3™ from the dorsal to the ventral side in the broadest place. 

The zooids form tongue-shaped areas between the polyps, two on the left side, one on the 
right; between the polyps of the two sides on the ventral aspect there is a narrow naked streak, 
whilst the zooids of the dorsal aspect continue up on the base of the primary polyp. On the upper 
part of the stalk, below the cluster, the zooids are placed all round, but they soon pass into a single 
row on either side, and they continue to be arranged chiefly on the two lateral surfaces quite down 
to the peduncle; a few may, however, be found here and there on the other surfaces. In spite of the 
shrunk condition the two dorsal mesenteric filaments (the only ones) of these zooids are seen very distinctly ; 
on the other hand, no tentacle is seen on the zooids of the stalk. The calcareous axis throughout 
its whole extent is quadrangular with deeply concave surfaces. Spicules are wanting, except in the 
lower end of the peduncle, where there are numerous, very small — 0.016™™ long, 0.0064™™ broad — 
oval calcareous bodies, often slightly constricted in the middle, so as to get somewhat the shape of an 
8; still smaller, quadruple calcareous bodies are rather numerous. The colour of the polyps was a 
dark chocolate-colour; in water a red-brown dye may be pressed out of crevices in the polyps. 

This specimen agrees very well in appearance with Lindahl’s two specimens from Baffin’s 
Bay and the Umanak Fjord, and especially with the one he has called U. pallida; the whole slender 
form of the polyp-cluster the fact that the tentacles of the polyps are much longer than their body 


— about twice as long — and the exceedingly long, slender, and graceful stalk, render it certain that 
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our specimen belongs to exactly the same species at that of Lindahl, and on the other hand also 
very probable that it is a species different from U. encrinus. The young specimens of U. encrinus, 
to be more particularly mentioned below, as well as the more or less young specimens with few 
polyps in the cluster obtained by the Norwegian North-Atlantic Expedition, are far more robust and 
short-stalked than this specimen or those of Lindahl; I think therefore that Danielssen’s incorporation 
of these latter into the species U. encrinus may, at least for the present, be regarded as unjustified, 
the more so indeed as I cannot find the transference well-grounded by this author. 

During the cruise of the «Michael Sars» in 1902, a specimen of an Umbellula has been taken 
which is very short-stalked when compared with the specimen just mentioned (Pl. III, figs. 4o—45); it 
thus has a robust appearance similar to the young U. encrinus; therefore, if the locality had not told 
against it, I would have been inclined to refer this specimen to this species. The locality is St. 76 
of the «Michael Sars», 59° 29’ N. Lat, 7° 51’ W. Long., south of the Wyville Thomson ridge, accordingly 
within the «warm area», the depth 580—689 fathoms. The tentacles, however, are much longer in 
relation to the polyp-body, than is the case in the specimens of U. encrinus I have seen, being about 
twice as long as the body. The length of the stalk is 1077", the length of its lower swollen part 
23™", the diameter of the peduncle and the swollen lower part of the rhachis ca. 2™™, the thinnest 
part of the stalk ca. o5"", the length of its upper widened part ca. g™™, the length of the cluster 
ca. 25, that of the club of the rhachis ca. 6™, its breadth 3.5™™. The cluster has five developed 
polyps and one rudiment; the length of the polyp-bodies is 5—6™™, that of the longest tentacles 13™". 
The terminal polyp (7, figs. 4o—41) is easily recognisable as such; on its right side are two fully 
developed polyps and one small one, on its left side two developed polyps; the largest of the devel- 
oped polyps is the one nearest to the primary polyp on the right, the smallest the second on the 
left counting from the primary polyp. The small polyp is remarkable from the fact that its dorsal 
arms are much smaller than the ventral (comp. below under U. excrinus). Above the circle of the 
lateral polyps, ventral to the primary polyp, are two large zooids, each with a well-developed tentacle 
with small side-branches; a similar large zooid is found to the left of the small polyp. Not only the 
zooids of the rhachis-club, but also many of the zooids of the other parts of the stalk quite to the 
lower swelling, show a tentacle; on the small zooids of the stalk it is, however, very fine and delicate. 
(This explains the want of a tentacle in the zooids of this region in the other specimens as probably 
due to some accident.) 

This specimen has also the same numerous, small spicules in the lower end of the peduncle 
(Pl. III, figs. 44 and 45). In the living state the colour was reddish-brown passing somewhat 
into violet. 

Being of opinion that the specimens of Lindahl and those described here, ought to be kept as 
a separate species I have designated it with the name U. dindahlii given it by KOlliker in 1875 (1. ¢ 
p. 10). The reason for referring the above described, quite small stage from the Davis Straits to this 
species, is partly that the tentacles of the primary polyp are so long, partly and more especially the 
locality where this specimen has been taken. When further, I have given U. gracilis Marshall and 


U. bairdit Verr. as sy ‘ams ave Nea ae 4, : te 
airdi Verr. as synonyms, I have done so as a matter of judgement, as the description of these shows 
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nothing opposed to it"), whilst on the other hand, the long and slender form of both the stalk and 
the cluster, and also the geographical occurrence speak in favour of this opinion. As to the latter, 
U. gracilis has been taken (by the «Triton») at 59° 29! 30" N. Lat, 7°13’ W. Long, 555 fathoms (the 
Atlantic, west of Rona), U. Bardi at 38° 30’ 30" — 38° 53' N. Lat., 69° 8’ 25” — 69° 24' 4o" W. Long, 1731 
—2033 fathoms, east of North America (south of Martha’s Vineyard), both accordingly within a terri- 
tory that has proved upon the whole to possess the very same species of Pennatulids as the norther- 
most part of the Atlantic, so far as the warm area extends. 

The species U. dindahlit is now known from the mouth of the Umanak Fjord, 71° 27' N. Lat., 
53° 58’ W. Long., 122 fathoms, from Baffin’s Bay, 70° 43’ N. Lat, 52° 3' W. L., 410 fathoms (Lindahl), from 
the Davis Straits, the «Ingolf»’s St. 36, 61° 50’ N. Lat. 56° 21’ W. Long., 1435 fathoms, from the Denmark 
Straits, St. go of the «<Ingolf», 64° 45’ N. Lat. 29° 06’ W. Long., 568 fathoms, and from the Fzeroe Channel, 
St. 76 of the «Mich. Sars», 59° 29’ N. Lat. 7° 51’ W. Long., 580—689 fathoms; probably it is distributed 
over the whole northern part of the Atlantic. Farther south it is perhaps replaced by other species 
that cannot be confused with it, for one thing on account of their abundance of developed spicules, 
as U. gtinthert KOll. (found in the Atlantic almost under the equator, at the West Indies, and off the 
east coast of North America, sometimes together with «U. dairdii»), and U. thomsoni K6ll., found 


between Portugal and Madeira (the «Challenger») and in the Bay of Gascony (the «Caudan»)?). 


Umbellula encrinus (L,.). 
Pl. III, Figs. 46—51. 


Isis encrinus Linné. Syst. Nat. Ed. X. 1758, p. 800. 
Umbellula encrinus Danielssen & Koren, Norw. North-Atlantic-Exped. Penn. 1884, p. 13—56, Pls. V—XII. 


The polyps (in large specimens) form a dense, hanging cluster; this cluster is apparently radiate, 
the largest polyps forming an (apparently) closed, lower circle of g—r12 (13) individuals which may hide 
the other polyps more or less completely; the tentacles are of about the same length as the polyp- 
body often somewhat shorter. The part of the rhachis-club seen below the polyps is formed like a short 
calyx covered with zooids; each of these is provided with a ventral tentacle; between the bases of the 
polyps in the lower circle the zooids form regular, tongue-shaped areas; among the zooids in the cluster 
are always found a larger or smaller number of very considerable size. The lower part of the stalk 
passes rather abruptly into a swelling that is continued into the peduncle without any sharply marked 
boundary; the upper part of the stalk towards the cluster, passes evenly into a somewhat compressed 
and widened part (the «sheath-formed dilation» Dan.); this part again widens rather abruptly into the 

1) With the exception, however, that the calcareous axis in U. gracz/is is said to be cylindrical for a great part of 
its length. This statement I think to be incorrect, but the exact shape has probably been indistinguishable through the soft 


tissues. The statement of a complete want of spicules I take to be owing to the fact that the skin of the peduncle has not 
been examined under sufficiently high magnifying power. 

2) It is perhaps this Umbée//u/a which is mentioned by P. Fischer (188g, 1. c. p. 37) as U. améigua Marion taken off 
Bidassoa. The Umébel/ula found by the «Gazelle», which Studer (Anthoz. Gazelle. p. 674) designates as U. thomsoni KOll.?, 
is perhaps correctly determined, but no description is given of it; it is only said that the two specimens obtained were in a 
bad state, so that the specific identity could not be made out; the colour was brown in the living state. The locality: west 
of Africa, 10° 12.9’ N. Lat., 17° 25.5’ W. Long., depth 360 fathoms. 
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polyp-bearing rhachis-club. The whole stalk is covered with zooids, downward to the upper part of 
the lower swelling, where the cessation of the zooids shows the boundary to the peduncle. Of the 
zooids of the stalk, those of the upper swelling are almost always provided with a tentacle like those 
of the rhachis-club; but also farther down the stalk, for instance in the thinnest part of it, the zooids 
may be provided with a tentacle, but it is then a very thin one; most likely all zooids have this 
equipment, but the thin tentacles are easily torn off, and this I take to be the reason why it seems 
to be wanting in most of the zooids of the stalk. The upper part of the stalk, below the rhachis-club, 
is twisted and bent in various ways, but always in such a manner that the cluster remains pendent; 
further the whole stalk, above the lower swelling, is turned like a spiral round its longitudinal axis. 
The calcareous axis is quadrangular with deeply concave surfaces and rounded edges. Very small 
spicules are found, but only in the lower end of the peduncle. The colony grows to a 
height of more than two metres. 
Of this species the «<Ingolf» brought home five specimens (the Nrs. 2, 3, 5, 6, and 7 of the table 
below), and later the Amdrup—Hartz Expedition has brought three more specimens (Nrs. 1, 4, and 8), 
Cand. Jensen from the cruise of the «Mich. Sars», two specimens (Nrs.9 and 11), and the steamer «Thor», 
one (Nr. ro). The particulars with regard to these specimens are given in the table below, which shows 
that only six specimens have kept the stalk entire, or kept it so far, that it has been possible to 
measure its length (Nrs.4 and 10 are broken and parts of the calcareous axis wanting), and that two 
of these six are young stages; the specimens Nrs. 8 and 11 are torn off clusters and in a very bad 
condition, and therefore some of the measurements given are rather uncertain. I think that the spec- 


imen Nr. 3 is the longest one hitherto measured. 


*) Several small polyps, but none still in the rudimentary stage. 


Nr. | Te 2 3: 4. | = 6. Tho. || 8. 9. 10. Il. 
| Cape Canning | | Cannin <M. Sars»| «Thor»| «M. Sars» 
Locality | Pe S15 Meio 6 een fee HSE SIV it) Land : | St 34a | St5r | St 34 
sill a | AE a= Al Droge Pee ed ee 
Length of the stalk ... in mm. 148 215 2350 | 1090 | | 1090 1410 
Length of the bulbous part | | | | | 
in mm, |} 22 4o 312 220 | | | 230 | 290 
Diameter of the lower end of | | | | 
the peduncle in mm. | 2 2.5 17) 20 | 17 17 
Diameter of the swelling above | | 
the peduncle . inmm. 2 3 23 24 18 c. 25 
Diameter of the thinnest part 
of the stalkk......... in mm. 0.5 0.5 3 5—6 455 C5 
Length of the sheath-formed 
dilation . inmm. 10 9 c. 100 c. 60(?) c. 84 CATON | es 
Length of the cluster . in mm. 17 23 150 170 110 125 105 c. 85 128 c. 130 | c. go—9g2 
Length of the  rhachis-club 
in mm. 7 33 4o 38 43 20 c. 30 c.40 | 4o 30 
Breadth of the rhachis-club | 
in mm. 2.5—3 | 3—5 35 40 |) 3 32 : 37 | 42 21 
Number of polyps............ 4(+1) | 7(+4) 40 39(37+2)) 38 381)| 29. | 37(31+6) 25. | 41 | 25 
in the lower | 
CI ClG care ee aR. one neces 3(-+-1) 6(+-4) II 12 ite) Il 10 II | 9 | 12 8 
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Nr. rT. 2: cit] 4. Ieee5eaee i 20: 7. 8. 9g. 10. 18 & 


ue. a| | | | 
i | Cape Canning | | Canning |«M. Sars» «Thor» | «M.Sars 
Locality | Brewster | St 105 |St- a Tand St. 116 St. 116 St. 116 


Land St. 34a | St.51 St. 34 


| 

T 
Length of the body of the lar- | | | | | 
est polyps: 24. - =: inmm. | 8—9g 12—I3 77 100 50 67 | 65 |c.42—55 58 60—63 41 
Length of the tentacles of the | | | 
largest polyps....... inmm. | 9—10 | 10—12 | ¢.70 | 80—g90 
Length of the body of the least 
developed polyps .... in mm. 
Length of the body of the lar- 
gest zooids in the cluster 
in mim. 
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After the comprehensive description which Danielssen has given of this species, on the basis 
of the excellent material of the North-Atlantic Expedition, its identification will generally be an easy 
task, and the principal features of its structure be ascertained. There are, however, several places 
where additions or alterations have had to be made; in the above short description some of these 
have already been mentioned, and in the following they will be more particularly discussed. Thus, it 
may be pointed out that Umbellula encrinus like the preceding species (and probably most Umbedlula- 
species), is provided with zooids on the whole stalk from its very earliest stage, at all events in all the 
stages hitherto known. Danielssen says indeed, l.c. p.52, that zooids occur «everywhere on the stalk 
with exception of the inferior part of the bulbous portion», but by this he has evidently been thinking 
of the large «full-grown» specimens, as none of his figures of young stages show zooids on the stalk 
much below the cluster; only in fig. 20, Pl. VII zooids seem to be indicated down the thin part of the 
stalk, and in the text it is for the first time mentioned in the detailed description of this specimen 
(Nr. 5, 380", with thirteen developed polyps in the cluster) that zooids are generally found «further 
down the stem, they become still more dispersed, and are situated, partly, in a series on each side 
(l.c. p. 23); in four of the large specimens later described, zooids on the stalk are especially mentioned, 
most thoroughly for Nr.12. A very minute examination shows, however, as before mentioned, that 
they are found in the very youngest stages, which I have been convinced of by inspecting Danielssen’s 
material. My two young stages mentioned above (Nr.1 and 2 of the table) with respectively four and 
seven polyps in the cluster carry zooids all along the stalk to the bulbous part; these zooids are 
very small, much smaller than those placed near the cluster which feature is preserved also in 
the older colonies, where the number becomes very large; they certainly do not seem to have any 
tentacle; I have succeeded, however, in seeing such a tentacle in a single specimen (Nr. ro), in zooids 
placed below «the sheath-formed upper dilation». In the youngest stages these zooids of the stalk are 
placed regularly in two longitudinal stripes, so that the dorsal and ventral sides of the stalk are naked; 
this latter fact, however, is only to be decided with difficulty on account of the spiral-like twisting 
of the stalk; frequently, individuals a little larger alternate with quite small ones; the latter have 
evidently just appeared. By and by, as the colony grows, the number of zooids in the stalk increases 


greatly; in large specimens, as Nrs.3 and 4 of the table, they are arranged in short longitudinal rows, 


The Ingolf-Expedition. V. 1. II 


82 PENNATULIDA. 


right down on the upper portion of the bulbous part; in the narrow part of the stalk the small rows 
unite and form two broader bands; but outside of these are also found more scattered rows of zooids, 
so that there is hardly any quite naked dorsal and ventral surface of the stalk. From this fact it 
follows, that only the zooid-less part of the bulb corresponds to the peduncle of other Pennatulids, and 
that the greater part of the stalk from the beginning is to be regarded as the rhachis; to restrict this 
name to the widened upper end bearing the polyp-cluster, as has been done hitherto by all authors, is 
in reality misleading; I therefore designate this part as the rhachis-club. 

The polyp-cluster in the younger stages is always quite distinctly bilateral, often (oftenest?) also 
asymmetric, and the terminal (primary) polyp is always evident as such; in the large colonies the 
cluster is apparently radiate, and the terminal polyp is often not to be determined with certainty. A 
closer inspection shows, however, that the polyp-cluster is still bilateral, and this fact may be discerned 
whether the terminal polyp may be made out with certainty or not. 

In the younger colonies the upper end of the thachis-club is seen’ to continue as a broad belt 
of zooids directly to the base of the polyp, that is the primary individual. The upper end of the cal- 
careous axis runs originally under this belt of zooids; from the structure of the primary individual 
this belt must be determined as dorsal (Danielssen, like all other recent authors, follows Kolliker here 
also, and uses the expression ventral); on the opposite — accordingly ventral — side of the rhachis- 
club new polyps arise, often not in the ventral median line, but beside it. In my youngest specimen, 
Nr. 1, three developed polyps and a small rudiment (1.5™" high) are placed below the terminal polyp 
(fig. 46 P.), but otherwise of the same mutual height; of the developed polyps the terminal polyp is 
the smallest. To the left of the terminal polyp are two developed polyps, to the right, one polyp and 
the small rudiment; these (3+ 1) polyps represent evidently only the lower circle of polyps in a devel- 
oped cluster; the tongue-shaped groups of zooids on the rhachis-club between the bases of the polyps 
of the lower circle of the cluster are indicated in the following way: besides the dorsal belt of zooids, 
which has not yet assumed the tongue-shape, there is only a distinct tongue-area between the two 
polyps of the left side (fig. 46t), and a quite slight indication on either side of the rudiment. 

The other young stage, Nr. 2 (fig. 47), has six polyps below the terminal polyp somewhat dif- 
ferently developed, and in addition four small rudiments; all these six polyps and the rudiments still 
only represent the lower circle of polyps of the large clusters; nor are the rudiments found here in 
the ventral median line of the rhachis-club; the fact is that four developed polyps are found to the 
left of the terminal polyp, to the right only two (figs. 47—49: 1, 2); the two polyps between which 
the rudiments are found are evidently last developed, being both shorter and more slender than the 
others, the terminal polyp included; this latter is likewise also smaller than those nearest to it. The 


rudiments are of different sizes, so that they are seen to have arisen alternately to the right and 


to the left. Corresponding to the arrangement of the polyps, the rhachis-club — besides the dorsal 
belt (dt in figs. 47, 48, 49) — shows three distinct tongues of zooids (t, fig. 48) on the left side decreas- 


ing in size towards the rudiments, one on the right side; in the rudiment-zone (fig. 49) there are slight 
indications of as many tongues as there are buds. In the cluster, at the ventral base of the terminal 


C , are , Z ¢ s - ry = 7 s acle-:- a 1c yr , 7 > ] 
polyp are two zooids provided with a tentacle; one of them is very large (fig. 47, z), and its tentacle 
has one lateral branch. 
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Unfortunately intermediate stages are wanting in my material between these young stages and 
the large ones; but the break is filled, at all events partly, by the material of the Norwegian North- 
Atlantic Expedition, which I have had the opportunity of seeing in the Bergen Museum. If we examine 
the specimens described by Danielssen as Nrs. 2, 3, and 4, we shall find that besides the terminal polyp 
and those representing the lower circle, 2—3 polyps are further found above the latter, which show 
by their smaller size that they have only arisen recently; and in the specimens described by Danielssen 
as Nr. 5 and 6, the polyps placed above the lower circle have increased in number and size, whilst at 
the same time the number in the lower circle has increased; some of the specimens mentioned show 
also that this latter increase is due to the fact that new rudiments of polyps arise in one certain 
place in the lower circle, on the ventral side of the rhachis-club'). The lower circle in all young 
stages is really interrupted in two places, viz. at the dorsal side of the colony where the rhachis-club 
with its dorsal belt of zooids reaches to the base of the terminal polyp, and on the opposite side 
where the rudiments arise; in other words: the lower «circle» is formed of two lateral rows, a right 
and a left, corresponding to the two lateral rows of polyps which are placed along the dorsal side of 
the rhachis in sea-pens of the common long form; as in such forms the polyp in each of the two 
rows which is placed nearest to the terminal polyp (uppermost) is the oldest one, the polyp placed 
farthest therefrom (lowermost) the youngest — such is also the case here in Uyebdellola. 

My two young Umdb. encrinus (Nr. 1 and 2) —in spite of their considerable size — thus represent 
just the stage which in Virgwlaria 1 have called the Protocaulon-stage, and the stage which I have 
formerly described and figured for Pennatula phosphorea (Vid. Medd. Nath. For. Kbhvn. 1888). This is 
also seen quite easily and convincingly, if we take into the comparison such Umbéellila-species where 
the rhachis-club is more elongated, e.g. U. geintheri (partly U. leptocaulis, simplex, and carpenter). 
The other polyps, which arise inside (above) the lower «circle», must then of necessity correspond to 
those placed on the ventral surface of the rhachis in other sea-pens, which is bordered by the two 
dorso-lateral rows of polyps; accordingly, they correspond to the polyps which in most sea-pens are 
arranged in oblique rows. Now the appearance and arrangement of these polyps is irregular in 
several sea-pens (as in Anthoptilum murrayi, the species of the genus Aophobelemnon a.o.); sometimes 
not even a grouping on either side of the ventral median line is preserved. In Uméellula encrinus 
the case is as in these latter; at all events, I have not been able to find any invariable regularity in 
the appearance and arrangement of the upper or inner polyps. So much is evident, however, that 
Umbellula like the typical Pennatulids has two regions of growth where new individuals arise: one 
corresponding to that where, in forms with «wings» (as a Pennatula), new wings arise, and one corre- 
sponding to that where the number of individuals in the wings increases. And as in all other bilateral 
sea-pens those polyps are largest which form the two most dorsal longitudinal rows, so in Umbellula 
the corresponding polyps, i.e. those of the lower circle, are the largest. 

In large specimens of Umé. encrinus the polyp-cluster appears to be radiate; but a closer inspec- 
tion of the tongues of zooids will show that the bilateral structure is preserved in reality. The fact 
is that one of these zooid-areas is always a little larger than all the others, especially somewhat 


1) This cannot be seen from the figures of Danielssen or be gathered from his text; in some of these specimens he 
has overlooked the rudiments or not mentioned them. 
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broader; it is the dorsal belt of zooids, or, more correctly, the lower part of this belt; in several large 
specimens it may easily and unmistakably, though as a narrow stripe, be traced between the upper 
polyps to the base of a certain one, the original terminal polyp; in other specimens this tongue may 
be traced to the end of the rhachis among the polyps, but which of these is the terminal polyp can- 
not be determined with absolute certainty; not so much because this polyp has been atrophied, but 
that it simply has been somewhat displaced during growth. The other zooid-areas are, as mentioned, 
all somewhat smaller (narrower) than the dorsal one, but most conspicuously smaller are one, two, 
or three areas on the opposite — ventral — side of the rhachis. In my specimen Nr. 5 the fifth zooid- 
area to the left of the dorsal one is the smallest; in Nr. 6 the fourth and fifth are smallest, in Nr. 3 
the fourth, fifth, and sixth; in Nr.4 the sixth and seventh areas are quite narrow, and between their 
upper end is a quite young rudiment (in form like a zooid, see below); in Nr. 8 the fifth and sixth 
areas are also quite narrow, and between them is seen a quite young polyp; in Nr. ro the sixth area 
is divided above into two narrow points by a naked streak; at the upper end of this streak is found 
an isolated large zooid (or a rudiment of a polyp). 

These smallest zooid-areas must show the region where the latest appearing polyps of the 
lower circle are found, without regard to whether these polyps may have reached the same size as 
those placed nearest to the dorsal tongue or not. The place corresponds also to the zone in the 
younger stages where new individuals of the lower circle arise; and in the specimens Nr. 4 and 8 
new individuals are seen to arise here, as well as new, quite narrow zooid-areas; but in Nr. 4 the 
circumstance is to be noted that the new individual is formed like a zooid, whilst rudiments of polyps 
of the same size elsewhere — the zooid in question is ca. 7™™ high on the side turned outward, ca. 
2m™™ on the opposite side — already prove themselves to be polyps by being provided with eight arms. 
The question then arises here; do not in Umbd. encrinus, some of the later polyps begin as zooids, or 
— what is essentially the same thing — cannot some zooids by degrees be turned into polyps? It has 
been indicated above that, among the numerous tentacle-bearing zooids which look like those of the 
tongue-areas, are found a larger or smaller number of much larger zooids, several more than 1™™ high, a 
few still much larger up to 5", on that part of the rhachis-club which is more or less hidden by the 
polyps (they begin to appear already in young clusters, see above Nr. 2); at the first glance, one cannot 
help regarding them as young rudiments of polyps; but at the same time, individuals of a similar size 
or not much larger may be found, which are decidedly rudiments of polyps, as they have eight 
distinct arms, and corresponding to this another form of the mouth-lips. I have only in one case seen 
a zooid which seemed to me to be in the act of turning into a polyp; in the large specimen Nr. 3, 
directly at the upper end of the rhachis-club, is an individual, 4™™ high, provided with the two 
mouth-lips of the zooids (but unusually large and conspicuous), and carrying four tentacles, two very 
long and with pinnule, two quite short and without lateral branches; the ventral tentacle is the 
longest and most developed; next to it comes the right ventro-lateral one, whilst the left ventro- 
lateral and the left lateral are quite small. This case, together with the one mentioned above in Nr. 4, 
where a gigantic zooid is found in the very place of a polyp, might tempt one to answer the question 


put above in the affirmative; it ought not to be forgotten, however, that these two cases may be 
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exceptions, i. e. abnormalities'), as it seems everywhere else in the octactinia to be a law that the 
eight arms of the polyps are formed at the same time. 

It has already been stated above that Umbd. encrinus is not quite devoid of spicules, as has 
always been maintained hitherto. Just as in the preceding species and in some others, the lower 
end of the peduncle has indeed numerous, but very small spicules which cannot be seen with the 
lens. These spicules (Pl. III, fig. 51) are sometimes oval, 0.012—0.016™™ long, and 0.008™™" broad, 
sometimes somewhat dumb-bell-shaped, sometimes finally, small, and combined into numerous groups 
of four measuring o.o11™, Some of the oval spicules show an indication of the common triangular 
form of the Pennatulids. I have seen no spicules in other parts of the colony 

With regard to the construction of the polyps I may mention that the tentacles are not so 
long in proportion to the body of the polyp as in the preceding species. These organs, to be sure, 
are exceedingly variable as to length, and their chance degree of contraction plays, of course, a very 
great part; but in the preserved specimens they are upon the whole of about the same length as the 
bodies of the polyps — sometimes somewhat longer, sometimes somewhat shorter, but never, for 
instance, more than twice as long. 

Of the sexual organs Danielssen l.c. p. 51, states the following: «The generative organs 
develop themselves on the gastral filaments, a circumstance, that in a material degree differs from what 
has previously been known relative to Pexnatulide, where the sexual organs are developed on the septula». 
Later, on p.52, it is said: «All of the eight gastral filaments are occupied by sexual organs; but, upon the 
two dorsal ones, they begin a little lower down than on the other six». I cannot corroborate these state- 
ments. The two dorsal septa do not bear sexual organs here, any more than in other octocoralla. These two 
septa are as always narrower than the others, and their mesenteric filaments arising from the ectoderm are 
of a simpler form than in the other septa: they form a finely sinuous line running from the base of the 
stomodzum along the edge of the septum. They retain the same appearance through the whole gastric 
cavity of the polyp-body, and into the continuation of this cavity in the rhachis; here they cease, but 
their septa still continue some way without filaments. All the other 6 septa, on the other hand, carry 
sexual organs; these septa have thick, much folded endodermal mesenteric filaments which begin at 
the stomodzeum, but reach only a little way down on their respective septum, when they are replaced by 
the sexual organs, which accordingly take their place on the edge of the septum; the filaments as such 
have dissappeared in this region. In a polyp whose body is 65™™ long (from Nr. 7, a g), the much 
folded mesenteric filament occupies a space of 8™™, then it is finely sinuous for quite a short space, 
almost as in the two dorsal septa, and the sexual organs then succeed. The sexual organs remind 
one of grapes, composed of small clusters, often of groups of three sexual organs (testicles or eggs), 
and the middle one is the oldest and most developed. Accordingly, the sexual organs are here in 
all essential features as in other Pennatulids. Marshall has in Umd. gracilis (= lindahlit) also found 
the six septa carrying genital organs below the filaments (1. c. p. 144); when, however, in his figure 
(PI. XXV, fig. 34) he makes the sexual organs occupy a relatively considerable part of the lateral sur- 
face of the septum, this is hardly correct, and does not, at all events, agree with U. encrinus. In 
U. thomsoni, Kolliker (Festschr. Phys. med. Ges. Wurzb. 1875, p.9g) states that two pairs of «filaments», 


1) We know from Penn. phosphorea (and Virg. mirabilis) that zooids may turn into polyps, but only as an exception. 
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i. e. the lateral ones, carry the sexual organs, but he says also that he has not been able to make a 
thorough examination on this point. 

As to the construction of the zooids, most frequently I have been unable to see any ten- 
tacle in any of the zooids of the stalk, except in those placed on the «sheath-formed dilation» and on 
the rhachis-club. When also many of the zooids in these latter regions want a tentacle, I take it to 
have been lost; the other zooids of the stalk have, I think, also had such a tentacle. I cannot acknow- 
ledge Danielssen’s figure 56, l.c. Pl. X, to be correct; more especially, I must remark that the feature 
given at ¢ of «an oblong aperture in the slightly retracted tentacle» (comp. the explanation of the 
figures, 1. c. p. 82), is surely a misinterpretation; but several of the figured stages of retraction are 
also hardly correct, at all events I have never been able to find them. The tentacles may often be 
several times longer than the body of the zooid, and they may — as correctly stated by D. — have 
two rows of pinnulz, or one, or none at all. 

With regard to its distribution, Usmbellula encrinus is limited to the Arctic Ocean and to the 
deeper part of the Atlantic which has the character of the Arctic sea by being situated west of the 
coast-banks of the Scandinavian peninsula and north of the submarine ridges connecting Greenland 
with Iceland, Iceland with the Feroes, and these latter with the Shetland Islands. Originally (1753) it 
was taken in the Arctic Ocean at 79° N. Lat., 80 miles from the coast of «Greenland»') (Ellis’s and 
Mylius’s specimens); then it was found again in 1873 by the Austro-Hungarian Expedition (Maren- 
zeller: Denkschr. Ak. Wien 1878, p. 377) near 79° N. Lat, 62° 29’ E. Long. at a depth of 210 metres, east 
of Franz-Joseph Land (the specimen, 630" long, was lost with the ship); later by the Vega Expedi- 
tion in the Kara Sea (the «Vega»’s Station 54) at 130 fathoms (Stuxberg: Vega-Exp. vetensk. Arb. I, 
1882, p.692, and V, 1887, p. 163); by the Norwegian North-Atlantic Expedition at four different places 
between 79° 59! N. Lat., 5° 4o' E. Long., west of Spitzbergen, and 62° 44’ N. Lat. 1° 48’ E. Long., between 
Norway and the Feeroes, in depths from 412— 498 fathoms (a dead axis was further found at a fifth 
place at a depth of 536 fathoms) all within the territory of the «cold area». To these localities are to 
be added those of the «<Ingolf»: St. 105, (I specimen, Nr. 2) 65° 34’ N. Lat. 7° 31’ W. Long., 762 fathoms, 
about midway between the Feeroe Islands and Jan Mayen, and St. 116, 70° 5) N. Lat. 8° 26’ W. Long., 
371 fathoms, south of Jan Mayen. At the latter place the trawl of the «Ingolf> evidently passed over 
a plantation of large specimens; one was caught by the crow-foot in front of the trawl, and was saved 
entirely (Nr. 3)*), of three the tops were cut off (Nrs. 5, 6, 7), and one was hanging on the outside of 
the trawl-bag, but slipped into the sea again; at St. 126, 67° 19! N. Lat, 15°52’ W. Long., 293 fathoms, 
north of Iceland, was further taken a dead piece of the calcareous axis, 260™ long, of a large 
specimen. Finally, Nathorst (Nat. Science, Nov. 1899, p. 319, and «Twa somrar ete», 2, p. 93) has, in 
1899, taken a large specimen, 2 metres, 12°%™ long, close to Jan Mayen, and from the Danish East- 
Greenland Expedition in the summer of 1900, Mag. Se. Séren Jensen brought home three specimens 


(Nrs. 1, 4, 8), a yo r stage fr ‘ape rewster. co f. i 
4, 8), a young stage from Cape Brewster, depth 250 fathoms, a large specimen and a torn off 


') 1. &. either East-Greenland or Spitzbergen (comp. Lindahl l.c. p. 3). 
As there was, of course, no glass tube of such dimensions on board, one of our spare trawl-beams — an iron tube 


15 fee a ‘ > excelle P ae i , : 
: es ee was, by the excellent proposal of Captain Evers, used as a reservoir, filled with spirit and properly closed 
a OTH ends. 
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cluster from Canning Land, 202 fathoms; the contemporary Swedish expedition got a «mycket vackert 
specimen on the 14" of Aug. in the mouth of the Franz-Joseph Fjord, at a depth of 200—300 metres 
(Kolthoff, p. 176). On the cruise of the «Michael Sars» in 1902, one entire specimen (Nr. 9) and a torn- 
off cluster were taken at St. 34, north-east of the Faeroes, 62° 53’ N. Lat, 4° 14' E. Long., 384 fathoms, 
and in 1903 one entire, but broken specimen was taken by the «Thor» at St. 51, east of Iceland, 
66° 2' N. Lat., 11° 5’ W. Long., at a depth of goo—1o4o metres. 

The localities enumerated show that this species, in contrast to most of the species of the 
genus, does not seem to thrive in very greath depths, as the known depths reach from ca. 105 
fathoms to 762 fathoms. It seems to be most luxuriantly developed and most numerous on the slopes 
towards the cold depths, but in places and depths where the temperature is already below zero; whether 
it is found, otherwise than exceptionally, in the really great depths must for the present be left 
undecided; hitherto, we have only one instance of its being found there, viz. the specimen from 
St. 105 of the «Ingolf». 

I doubt very much whether the species Umé. encrinus would be found outside the territory 
so well bounded geographically where it is really known; I am quite persuaded that the determination 
is erroneous, when Studer mentions the species U. excrinus from the Pacific, 0° 19’ N. Lat, go° 34’ 
W. Long. at a depth of 331 fathoms. («Albatross», Bull. Mus. Comp. Zool. vol. XXV, no. 5); Studer’s 
species is perhaps identical with KGlliker’s U. magniflora from the Southern Ocean, east of Kerguelen 
Island which species I cannot, however (as Danielssen is inclined to do), regard as identical with 
U. encrinus, even if it is closely allied to it. This species of Kélliker (Chall. Rep. p. 24) is said, among 
other things, to want spicules entirely. That there can be no doubt of the correctness of this observa- 
tion arises from the fact that Kélliker was the first who discovered that microscopically small spicules 
may be found only in the lower end of the peduncle in several other Umbelluda-species (and in Anthop- 
tilum). Kiikenthal (Zool. Anz. 1902, p. 596) has described a «new variety» of Um. encrinus, a 
var. antarctica, taken east of Bouvet-Island, at a depth of 450 metres. As it differs in several respects 
from the northern genuine Umd. encrinus, I take it to be another species; perhaps also identical with 


U. magnifiora K6ll. (which Kiikenthal however regards as another variety of U. encrinzs). 


General Review of the Occurrence and Distribution of the 
Northern Pennatulids. 


Of the 21 species which, according to the preceding account, constitute the whole Pennatulid- 
fauna within the territory treated of here, the following six have not hitherto been taken in any 
locality north of 49° N. Lat.: Protoptilum carpenteri, Anthoptilum grandiflorum, Anth. murrayt, Distt 
choptilum gracile, and the two new species Protoptilum denticulatum and Pennatula prolifera. 


To the fauna of Norway 13 species are to be referred, as the large number of 29 species 
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given’) in Grieg’s review (Berg. Mus. Aarb. 1891) must be reduced to the following: Pennatula 
phosphorea, Penn. aculeata, Penn. grandis, Virgularia affinis, Virg. mirabilis, Virg. cladiscus, Stylatula 
(Dibenia) elegans, Pavonaria finmarchica, Halipteris christit, Protoptilum thomsont, Funiculina qua- 
drangularis, Kophobelemnon stelliferum, Umbellula encrinus. 

From the Feroe Islands, Iceland, and Greenland no Pennatulid was hitherto known 
(apart from Umdbellula lindahli and the statement concerning Pavonaria finmarchica, see p. 39). It has 
now been proved that several species are found in the depths of the sea near these countries, also a 
few in more shallow water. From the banks at the Feroes are now known Pennatula grandis 
(numerous) and /alipterts christ. From more shallow water (less than 100 fathoms) at Iceland (the 
Vestman Islands) are now known: Pennatula phosphorea (vat. candida), Virgularia mirabilis, Virg. 
cladiscus, and Stylatula (Diibenia) elegans. From the fjords of the Feroes and Iceland — in contrast 
to those of Norway — sea-pens are now as little known as hitherto. This holds good also with 
regard to the western fjords of Greenland. From the sea between Greenland and the American 
polar islands only Umébellula lindahlii was previously known, this species has now been found again 
farther south, in the Davis Straits, and to it are further to be added Pennatula aculeata, Penn. 
prolifera, Anthoptilum grandiforum, Distichoptilum gracile, and Kophobclemnon stelliferum, so that for 
the present six species of sea-pens are known as «West-Greenland species. From East-Greenland 
only one species, Umbellula encrinus, is known, and only from its northern part. 

The fact that the species upon the whole divide into an Atlantic and an Arctic territory seems 
to me, however, of greater interest than the reference of the species found to the fauna of the nearest 
land. The boundary between these regions is very far from coinciding with the purely geographical 
boundary of the Polar Circle between the Atlantic and the Arctic Oceans; it is contingent upon the 
configuration of the bottom and the influence of this upon the temperature and currents of the sea. 

I have previously (Geograf. Tidsskrift, vol. 14, 1896—98, p. 38, and Férhdl. 15 Skand. Natur- 
forskareméte i Stockholm 1898, pp. 271—74) tried to show that the submarine ridges connecting 
Greenland with Iceland, Iceland with the Fzroe Isles, and these with the Scottish Isles, form a 
boundary between an Arctic and an Atlantic deep-sea fauna; on the one hand, they prevent directly, 
by their height, the wanderings of many forms, that is to say forms that may be supposed always 
and in all ages to be confined to depths greater than 300 fathoms; on the other, they influence the 
distribution of animals by producing a great climatic contrast in the sea-water and by deflecting the 
currents. North of the ridges the temperature of the water from the bottom to about 300 fathoms 
below the surface is constantly below zero, whilst south of the ridges it is always positive. The cold 
northern basin forms part of a large and deep polar water which spreads farther north beyond the 
large land-masses of the northern hemisphere, but in other places is also shut out from other ocean 
depths by ridges or regions of more shallow water (Smith Sound etc. and the Behring Straits); the 
deep, warm waters occurring south of the ridges pass evenly into the great depths of the true 
Atlantic, only forming the northern part of this Ocean; west of Greenland it passes far north right 
through the Davis Straits and even some way into the Baffin Sea, constantly with positive bottom 

') This account contains 30 species; but Lep/optilum gracile KOll. var. norvegica Dan. Kor. has already been abandoned 


by Grieg himself as a young stage of Funiculina quadrangularis. Comp. p. 50. 


; The account also, at the time it appeared, 
should have contained 31 «species 


» as Koren’s & Danielssen’s Cladiscus Kéllikert has been forgotten. 
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temperatures. The climatic influence of the submarine barriers reaches, however, to the upper layers 
of water also; these are considerably colder on the north than on the south side. The influence on 
the currents is briefly thus: the warm body of water of the Atlantic streams north-east towards 
Iceland and the ridges; here it is turned off in such a way, that it bends towards the west at the 
ridge of the Denmark Straits, and then streams south alongside the south-going East-Greenland 
Polar Current, forming the principal part of the Irminger Current; here accordingly, it returns to 
the Atlantic; at the ridge between Iceland and the Feeroes the warm body of water is turned east- 
ward and led towards Norway, where it streams northward. This water is only cooled far to the 
north, then sinks to the bottom, and is led southward in the Arctic basin as cold water towards the 
north side of the ridges without being able to pass these to any considerable degree. 

From this it follows that the deep-sea animals which rise so much above the bottom as to live 
in this Atlantic water (which may be thought to apply among others to the larve of bottom animals), 
are partly retained in the Atlantic, and may partly wander towards Norway; here some of them may 
take root, as the conditions to a depth of ca. 300 fathoms agree with those of corresponding depths 
south of the ridges; and this holds good far north of the Polar Circle. Thus, the Atlantic fauna 
reigns not only south of the mentioned boundary of the cold region, but also east of this region along 
the whole Scandinavian peninsula. It is quite wrong to regard some deep-sea animals as arctic 
forms, because they were first known from high northern latitudes at Norway; like several «southern 
animals from the same regions they belong really to a widely spread Atlantic fauna. A great number, 
at least, of the animals found at the Scandinavian peninsula even to the North Cape, are also found 
along the Atlantic side of southern Europe; some of them even pass into the Mediterranean; several 
occur at the Azores, and still more on the east side of North America (at latitudes corresponding to 
southern, and partly to Central Europe); and now the Ingolf Expedition has been able to show further 
that some follow the warm layer of water far up on the west of Greenland. 

When we now turn to the Pennatulids, we find that of the 21 species enumerated here, no 
less than 20 have been found in the Atlantic territory; only one, Uméellula encrinus, is an exclusively 
Arctic species. But among the species from the Atlantic region there are two which may occur 
beyond the boundary towards the cold region, viz. Virgularia cladiscus and Kophobelemnon stelliferum. 
With regard to the latter, however, it has only been found in single instances and only in the narrow 
branch sent off from the cold deep waters towards the Wyville Thomson ridge in the Faroe Channel; 
this species has otherwise the widest possible distribution inside the «warm area». V7rgelaria cladiscus, 
certainly, has been found more frequently and in several places inside the cold area, but always near 
to the boundary towards the warm area; both these species must assuredly be regarded as Atlantic 
species endowed with more than common hardiness with regard to temperature. 

The preponderance in richness of forms shown by the Atlantic territory in respect to Penna- 
tulids, is a general feature; the cold territory of the depths of the North Atlantic is upon the whole 
poor; but to be sure, the contrast is not so large in all groups as in this. 

The common characteristic of the fauna of the Atlantic territory with regard to the northern 
Pennatulids will be seen plainly from the table below. 
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A ? in a column means that there are indications which make it probable that the species in 
question might be entered as found. 

The table shows how great the agreement is between the most widely separated parts of the 
North Atlantic territory, the west side of Norway and the east side of North America. Six of the 
twelve species of Norway are known from America, and there is some probability that two more 
may now be added. Species which previously had to be regarded as «American» (Azthoptilum murrayt, 
Distichoptilum gracile) have proved to be distributed quite to Europe; species which were hitherto only 
known as far more southern ones (even from south of the equator), as Anthoptilum grandifiorum, are 
found in the Davis Straits; of the other five species found there, four occur both at America and 
Europe; but one (Penn. prolifera) is as yet only known from these Straits. Apart from the quite imperfectly 
known Lathyptilum carpentert (only taken in one mutilated fragment) and Protoptilum denticulatum, 
no form peculiar to the northern part of the Atlantic south of the ridges has appeared; of the other 
14 species from this region six are found both at Norway and America, four (for the present) at Nor- 
way alone, and three at America alone; but of the last-mentioned species two also occur off the west 
coast of southern Europe. 

It seems likely that continued researches inside the Atlantic area will show that the uniformity 
is still greater than I have been able to show here; so wide a distribution as is now known for 
Anthoptilum grandifiorum, which has been found from off Buenos Ayres to far up in the Davis Straits, 
further at the African coast off the Cape (and possibly near Tristan d’Acunha) will scarcely prove an 


isolated phenomenon; several other Pennatulids of which we know that they may thrive in great 
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depths, will certainly be found distributed over the greater part of the widely-extended depths of the 
Atlantic, as far as the positive bottom-temperatures are found. 

With regard to the bathymetrical range, the species treated off here show the peculiar 
feature that most of them may occur at very different depths; many of them have a surprisingly great 
vertical range. In the following list the least and the greatest depth at which each species has 


hitherto been found, is given as far as possible. 
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According to this list only four specimens would seem to be exclusively deep-sea forms: Pev- 
natula prolifera, Anthoptilum murrayt, Distichoptilum gracile, and Protoptilum denticulatum;, as only 
one specimen of the latter has been taken, however, I think it better to make a reservation with 
regard to it. Several of the species which are known to reach to very great depths, seem, however, 
to have their natural home in somewhat higher regions: Pevzatula aculeata occurs most frequently 
between 150 and 300 fathoms; Penn. grandis, Funiculina quadrangularts, Halipteris christ, Pavonaria 
jinmarchica, Anthoptilum grandiforum, Kophobelemnon stelliferum, Protoptilum thomsont, Umbeltatla 
encrinus, perhaps still more, seem to occur in greatest numbers and to be largest and most developed 
in similar small and moderately great depths. With regard to these and several other sea-pens the spe- 
cimens taken at very great depths are only young stages; even if they are provided with sexual 
organs, sometimes even with ripe sexual products, their outer form has either not reached full 
development, or may even be so little developed, that in several instances these specimens have been 
interpreted as independent species or genera of simple structure. From this fact originates the view 
advanced by Kélliker (Monogr. p. 449 and Chall. Report p. 39), that it is upon the whole the simple 
forms of Pennatulids which live in the great depths, whilst the more «complicated» or differentiated 
forms belong to less deep waters; and since the forms interpreted as primitive ones are as usual regarded 
as the oldest, he has also thought he found the supposition corroborated in the distribution of the 
Pennatulids, that the remainder of an otherwise extinct, ancient fauna was living in the great depths. 
This latter supposition is upon the whole not very probable; I shall not, however, treat of this question 

1) Verrill states that he has found it at less depths, comp p. 54; but he gives no depth. 


2) In the Pacific $885—1573 fathoms. 
3) U. batrdi, which is presumably the same species, reaches to 2033 fathoms. 
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here, but only point out that the Pennatulids cannot be used to support it. But how is the fact to 
be explained that the specimens of many species taken at great depths are exclusively or most 
frequently young stages? 

The reason may possibly be that the severe conditions of life which are undoubtedly 
found at great depths, check the growth, so that the few individuals which have emigrated from 
better regions, become more or less dwarfed. But the reason may possibly be the more casual one 
that hitherto the great depths have been fished so little and over so small an extent, and that the 
apparatus used have been very defective. The Pennatulids found at the coast and in shallow water 
and there regarded as «common», often occur much scattered, sometimes in strictly local and limited 
plantations». Similar features are undoubtedly also found in the great depths; it has been pointed out 
by KO6lliker (Chall. Rep. p. 36) that the «Challenger» obtained not a single Pennatulid in wide regions 
of the oceans; of the 118 stations, at which the «Ingolf» used fishing gear on the bottom, only 17 
have yielded Pennatulids; and large specimens of forms such as Penn. grandis, Funiculina, Halipteris, 
Protoptilum ete. are seldom if ever got in the dredge, rarely enough in a trawl of the types generally 
used in deep-sea researches; generally, we have to thank the lines of fishermen or their large, wide- 
spreading nets for the large and entire specimens which give us correct ideas of these forms; and it 
may upon the whole be said that we have only a full representation of these forms from regions, 


where fishing has been far more intensely carried on than in the great depths. 
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Plate I. 


Pennatula aculeata Kor. Dan. from Davis Straits. The specimen, which is seen from the 
ventral side, is of an unusual violet colour. The pen is highly contracted and somewhat 
damaged. The specimen when just taken, was painted on board the «Ingolf» by the artist- 
painter Sigurd Wandel; somewhat enlarged (See p. 12 No. 1). 

Protoptilum carpenteri Koll. (the «Ingolf»s specimen No.3, p. 52); seen from the ventral side; 
> 3. 6 younger polyps which on developing will make the pen two-rowed. 

Id.: seen from the dorsal side; the same enlargement. the naked streak. 

Protoptilum thomsoni K6ll. The top of a specimen taken by the «Michael Sars» (No. 10, p. 57), 
seen from the left side; > 3; 2 the naked dorsal streak, ¢ the top of the rhachis. 

Id.: a piece from the middle of the rhachis seen from the left side; >< 3; from a specimen 
taken in the Skager Rak (No. 11, p.57), belonging to the Riksmuseum in Stockholm. 

Id.: the lower part of the rhachis, seen from the left side; >< 3; from the same specimen 
(No. 11); 2 the dorsal, 2’ the ventral naked streak. 

Id.: a piece of the middle part of the rhachis, also seen from the left side, but turned in 
such a way, that the ventral streak 7’ is seen, whilst the dorsal streak is hidden; V’ ventral 
side, Y dorsal side; >< 3; of the polyps only the calyxes have been drawn so that the arrange- 
ment of the polyps may be distinctly seen; the same specimen as in figs 5 and 6. 

Id.: the lower part of the rhachis, seen from the right side; = 3; 1, 2, 3, young polyps form- 
ing together an oblique row rising towards the dorsal side ; 1, 1, 1 the oldest polyps 
in each oblique row (comp. fig. 7). The lower part of the rhachis (together with the peduncle) 
is twisted round the calcareous axis in a somewhat spiral-shaped manner. The same specimen 
as in figs 5—7. 

Protoptilum denticulatum n.sp., seen from the dorsal side; x 2. /P terminal polyp, 7 terminal 
zooid; @ somewhat larger, 6 somewhat smaller and more ventrally placed polyps. * the place 
where the lower bend of the inner calcareous axis is found. 

Id.: seen from the ventral side; x 2. The signification of the letters as in the preceding figure. 
Id.: the top seen from the left side; x 3. / terminal polyp, 7 terminal zooid, z dorsal zooid, 
p lateral polyp. 

Listichoptilum gracile Verr., part of the rhachis seen from the dorsal side. The colour taken 
from a coloured sketch made on board the «Ingolf» by the artist-painter Sigurd Wandel. The 
polyps retracted; 2 dorsal zooids; >< 3. 

Id.: the upper end of the rhachis of another specimen (No.6, p.64) x 5, to show the teeth 
of the calyx-mouth, the (apparent) terminal zooid z, and the (likewise apparent) terminal polyp; 
comp. p. 64. 

Id.: the upper end of a third, somewhat deviating specimen (No.9, comp. p.65); >< 2; & the 
upper, knob-shaped end of the rhachis. 


Figs. 2—14 drawn by Th. Bloch. 
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Pennatula prolifera n. sp, young specimen (comp. p. 18), seen from the ventral side; > 5. Z the 
top-zooid, only partly visible, part of it being hidden between the two uppermost lateral 
polyps. I—VIII the more developed pairs of wings; 1, 2, 3 the single polyps of these, 
according to age; IX—XII the four rudimentary wings. 
Id.: from the dorsal side, x 5. 7 zooid-less ( naked») dorsal streak. 
Id.: a very young specimen, > 5, from the ventral side; there are two pairs of wings (I, II) 
consisting of two individuals, 1 and 2; below these, two rudiments on each side. 
Id.: the same specimen as the preceding one, seen from the dorsal side. Z top zooid, 2 
dorsal zooid. 
Id.: a still younger specimen from the ventral side, <5. 1, 2 the two individuals of wing I, 
the only wing as yet present. 
Id.: the same specimen as the preceding one, seen from the dorsal side; 4 and z as above. 
Id.: the pen of a young specimen with five pairs of wings, seen from the dorsal side, x 5. 
The top is in process of being separated-off. 
Id.: the upper part of the pen of another specimen with the same number of wings, from 
the dorsal side; also x 5; the upper end of the calcareous axis is seen in the stem (see p. 22); 
the top is likewise in process of being separated-off. * 
Id.: the top of the pen of a third specimen, from the dorsal side, x 6—7; only the upper- 
most polyps (I) are drawn; the constriction is present, but the top part of the stem is not yet 
prolonged to any considerable extent. 
Id.: the upper end of the pen of a specimen without any constriction at the top; from the 
dorsal side, <6; in the place where other specimens are constricted, there is a large zooid 7/ 
(comp. p. 23). 
Virgularia mirabilis (O. F.M.), a young («Protocaulon»-) stage, 10,5™™ long (belonging to the 
Riksmuseum in Stockholm); from the dorsal side, x ca.8; all polyps, with the exception of 
one, completely retracted; 4 rudimentary (i.e. atrophied) polyps; ¢z lateral zooid, sz stalk-zooids. 
Id.: a somewhat older young stage, 22™™ long, from the ventral side, = ca.6. At f, the 
polyp in question has been cut away (comp. p. 27). 
Id.: a still older stage, 45™™ long, from the ventral side, x 4. / the uppermost rudimentary 
wings; 5 wings on one side, 6 on the other, have two developed polyps; the succeeding wings 
below these are three-polyped. @ the region of the developed wings, 4 that of the rudimentary 
wings, ¢ that of the stalk-zooids. 
a shows a part of the specimen figured in 27, under higher magnifying power, so that the 
three wing-polyps may be seen more distinctly; in the lowermost wing figured here, the 


Pa 


innermost (most ventral) polyp * is very small. 

Pavonaria finmarchica (M. Sars), young («Microptilum»-) stage; a small portion of the middle 
part of the rhachis of the specimen, figured on PI. III, fig. 33, from the ventral side, x es 
z zooids. 

Id.: a small part of the rhachis, seen in profile from the right; of another specimen 
(No. 2, p. 40). 

Halipteris christii (Kor. & Dan.), young («Lygomorpha»-) stage, ca. 73™™ long, >< 3; from the 
ventral side; @ young polyps recently developed. At * the soft parts have been rubbed away. 
Id.: a small part of the rhachis of another specimen, seen in profile from the right side, so 
that it may be compared with fig. 29 of Pavonaria. The specimen is the smallest one of 
Koren and Danielssen’s two type-specimens of Lygomorpha Sarsii», to6™™ long (see p. 46). 
Id.: the top of a full-grown specimen, goo™™ long, from the Feeroes, from the ventral side; 
shows the different appearance of the calyx-points in different individuals, 


Figs. 15 and 16 are drawn by C. Cordts, figs. 23, 24, 25 and 26 by the author, the others by Th. Bloch. 
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Pennatula prolifera (Figt5-24) 


Virgularia murabilts (Fig. 25-27) 


Halipterts christtt. (Fig. 50-52) 


Jungersen: Pennatulida 


tavonarta finmarchtca (Fig. 28-29) 
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Plate III. 


. 34. 


. 46. 


. 47. 


Plate III. 


Pavonaria finmarchica (M. Sars), young («Microptilum»-) stage, from the ventral side, > 2. 
(The specimen No. 3, p. 40). The zooids are not represented in the figure; they can scarcely 
be seen with this enlargement; the bodies looking like zooids are young polyps. 

Id.: the upper part of the pen of another specimen (No. 2, p. 40), from the ventral side, x 3. 
a are quite young polyps, ¢ the conical end of the stem. 

Id.: the lower part of the rhachis of the same specimen as in the preceding figure, @ young 
polyps; >< 3. 

Id.: the lower part of the pen of the same specimen as figs. 34 and 35, seen in profile from 
the left to show the A@croptilum-character; comp. the lower part of the pen of Kollikers figure, 
Chall. Rep. Pl. VU, Fig. 27 b, of ALicroptilum willemoeési. 

Umbellula lindahlii K6l., young specimen, seen from the left, natural size; from Davis Straits 
(see p. 75). 

The same specimen; the primary polyp, x 8; most of the tentacles torn off; at & part of the 
upper end of the calcareous axis shines through; ~ bud of a new polyp; z zooids. 

The same specimen; the lower part of the rhachis, with zooids z, and peduncle; x 8. 
Umbellula lindahli, young specimen, natural size; the cluster seen so much from the dorsal 
side, that 7, the terminal or primary polyp, is distinctly seen. 

The same specimen, natural size; the cluster is seen from the ventral side. 

The same specimen, part of the cluster, x 3, seen from the ventral side to show the tentacle 
of the zooids, and that the ventral tentacle v7 of the small polyp is larger than the others. 
The same specimen; the lowermost part of the stalk, >< 6; shows zooids with fine tentacles; 
some zooids have a tentacle with lateral branches //). 

The same specimen; a group of spicules from the lower end of the peduncle; enlargement: 
Zeiss, Obj. apochr. 8.0™™, Comp. ocular 4, length of tube 160™™. 

The same specimen; spicules, under higher magnifying powers. Zeiss, Obj. apochr. 8.0", Comp. 
ocular 12. 

Umbellula encrinus (1,.). The cluster of a young specimen (No. 1, p. 80), seen from the rudiment- 
side (the ventral side), >< 3; P the primary polyp; ¢ tongue-shaped zooid-area. 

The same species; another specimen, young stage; natural size (No.2, p.80), from the right 
side of the terminal polyp. / the terminal polyp; z large zooid; a rudiment of a polyp; 1, 2 
the two polyps on the right side of the terminal polyp; d¢ the dorsal zooid-belt reaching up 
to the base of the body of the primary polyp. 

The same specimen as in the preceding figure; part of the cluster, <3; d¢, PB, 1, 2 as in the 
preceding figure; ¢ the three tongues of zooids on the left side. 

The same specimen as in figs. 47—48; part of the cluster, seen from the rudiment-region (the 
ventral side), = 3. P, 1, 2, df as above; a rudiments of four polyps; between these rudiments 
stripes of zooids shoot up, the first rudiments of zooid-tongues. 

Umbellula encrinus; a large zooid from the inner part of the cluster of a fully formed, large 
specimen, enlarged (of No. 7, p. 80); / tentacle with lateral branches; # mouth. 

Id.: spicules from the lower end of the peduncle (of the specimen No. 10, p. 80). Zeiss: Obj. 
apochr. 8.0™", Comp. ocular 12, length of tube 160™™, 


Figs. 37, 38, 44, 45, 50 and 51 drawn by the author, the others by Th. Bloch. 
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Pavonarta finmarchica (Fig. 535-36) 


Umbellula. lindahlt (Fig. 37-45) 


Umbellula encrinus (Fig. 46-50) 
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Depth Depth Depth 
Station Lat. N. in Bottom-| Station Long. W.| in | Bottom. Station Long. W. in Bottom- 
Nr. Danish | temp. Nr. | Danish | temp. Nr. Danish temp. 
fathoms | Hioms| athoms 
I 62° 30 132 7°2 24 | 1199 | 2°4 45 9° 43° 643 4°17 
2 63° 04 262 5°3 25 582 303 | 46 L1o' 26° 720 2°40 
3 63° 35° 272 0°5 136 47 13° 4o’ 950 3°23 
4 64° 07’ 237 2°5 26 34 0°6 | 48 Teg aor 1150 3°17 
5 64° 40" 155 109 | 49 15° 07 1120 2°91 
6 63° 43° g° 7°0 27 393 | 3°8 || 50 15°07’ | 1020 3°13, 
i] 63° 13 600 4°5 28 420 305 | 51 14° 22’ 68 7°32 
8 63° 56 136 | 6°o 29 68 O22 | 52 LZCa3¢ 420 7°87 
9 64° 18’ 295 5°8 30 | 22 1°05 | 53 15° 07 795 3°08 
10 64° 24’ 788 3°5 31 88 1°6 | 54 15° 40 691 3°9 
UI 64° 34° 1300 1°6 32 318 3°9 55 15° 02 316 5°9 
12 64° 38" 1040 0°3 33 35 o°S || 56 15° 09! 68 7°57 
13 64° 47 622 3°0 34 55 | 57 13° 02 350 3°4 
14 64° 45 176 4°4 Zh 362 3° «=| 58 12° 09" 211 0°8 
15 66° 18’ 330 | —0°75 36 | | 1435 1°5 59 11° 16" 310 | —0°! 
16 65° 43° 250 6°r 37 1715 1°4 60 T29%97 124 0°9 
17 62° 49’ 745 3°4 38 1870 r23: 61 13° 06" 55 o°4 
18 61° 44’ 1135 Blo) || 339 865 2°9 62 19° 12" 72 7°92 
Ig 60° 20’ 1566 2°4 4o 845 3°3 63 19° 05 Soo 4°o 
20 58° 20 1695 L235 41 1245 2°0 64 19° 00" 1041 3°1 
21 58° ov’ 1330 2°4 42 625 0°4 65 19° 00° 1089 3°0 
22 58° 10’ 1845 1°4 43 645 0°05 66 20° 43 1128 303 
23 60° 43° PEN 44 545 4°8 67 22° 30 975 3°0 


| | Depth | Depth Depth 
Station leon Fag TeeGate in Bottom-| Station | 5 44 n. Long. W. in Bottom-|| Station) 74 1 Long. W. in Bottom- 
Nr. Danish | temp. Nr. | Danish | temp. Nr. Danish | temp. 
| fathoms fathoms fathoms 

68 | 62°06 | 22°30 | 843 3°4 | 92 | 64° 44° | 32°52° | 976 1°4 118 68° 27° 8° 20° 1060 | —1°0 
69 | 62°40 | 22°17 | 589 3°9 93 64° 24° | 35° 14° 767 1°46 | 11g | 67°53 | x0°X9' || Ioro | —1°o 
7o 63° 09’ 22° 05° | 134 7°0 94 64° 56’ | 36° 19 204 4°1 120 67° 29' ror) Bay 885 Teo 
m | 63° 46° | 22°03 | « 46 | 65°31 | 30° 45) 213 rar | 66° 59° | 13° x1" 520i Our 
72 630 m20 | a2 Sons | 197 6°7 95 65° 14’ 30° 39° 752 20m 122: |) 669427 14° 44’ 115 1°8 
73 62° 58" | 23° 28° 486 a5 96 65° 24’ 29° 00° 735 1:02 123) || OOSI5 2% 15° 40’ 145 2°o0 
Aue nOZoRuT | 24° 36° | 695 4°2 97 65° 28° | 27° 39° 450 5e5 124 67° 40’ | 15° 40’ 495 | —o0°6 

| 61°57’ | 25°35 761 | 98 | 65°38 | 26° 27, | 138 5°9 125 68° 08’ | 16° 02’ 729 | —o°8 

61° 28’ | 25° 06 829 99 | 66°13) | 25°53” 187 6°r 126 || 67° M9) 0525205 eeogtnlp=—=oos 

75 61°28" || 26° 25° 780 4°3 100 66° 23’ | 14°02" 59 i 0°4 127 66° 33° | 20° 05° 44 5°6 
76 60° 50° 26° 50° 806 4° tor | 66°23’ | 12°05’ 537 —o°7 || 128 66° 50° 20° 02’ 194 0°6 
77 | 60° 10’ | 26° 59’ 951 3°6 102 | 66° 23° 10° 26’ 750 | —0°9 || 129 66° 35° 2B CTA 7 aa ee Le 6°5 
78 | 60° 37’ | 277° 52! | 799 4°5 | 103 66° 23 82152) 579 | —0°6 130 | 63° 00’ | 20° 4o’ 338 6°55 
79e 802152) 28058) 653 4°4 || 104 | 66° 23° 7°25 | 957 | —1°r | x32 | 63200" | 19? ag; 608 4°7 
80 | 61° 02’ | 29° 32’ 935 | 4°o 105 65234 | 723m | 762° | —o°8 132 | 63°00 17° of 747 4°6 
81 61° 44’ 27° 00’ 485 | 6°r 106 65° 34 8° 54’ 447 —o°6 133 63° 14 Rchay | 230 202 
S2ee WOnesse. | 270238 824 4°I 65° 29’ 8° 40 466 134 62° 34° ||| Tels: 299 4°r 
83 62° 25 28° 30° gr2, | 355 107 6523" | mons 492 | —0°3 135 62° 48’ 9° 48 270 0°4 

| 62°36’ | 26° 01’ | 472 108 65° 30° | 12°00 97 rom 136 63° o1’ go it 256 4°8 

62° 36° | 25° 30° | 4or | 109 65°20) || 13225; 38 1°5 137 63° 14° Soar | 297 | —0°6 

84 62° 58’ | 25° 24 633, 4°8 110 66° 44 Ti 33% 781 ||\'—oc8 138) ||| (630%26% aps sy 471 —o°6 
85 63° 21° | 250 20% 170 Lin |) 267° 14% 8° 48" 860 | —o°9 139 63° 36° Te 308 7o2 | —o0°%6 
86 65° 03’ 6 | 23° 47'6 | 76 112 67° 57 6° 44’ 1267, || —r°r 140 63° 29° 6° 57 780 | —o%9 
87 | 65° 02"; | 23° 56’. 110 113 69° 31’ 7° 06" 1309 | —1°o 141 63° 22’ | 6° 58° 679 | —0°6 
88 | 64°58’ | 24° 25° 76 | 6°9 Ii4 =|) 70° 367 | 7°29) 773 | —1°0 42 | 63°07) Plas, 587 | —0°6 
89 64° 45’ | 27° 20 310 8°4 115 70° 50° 8° 29 86 oor 143 62° 58’ 7° 09 388 | —0°%4 
go | 64° 45° | 29° 06’ 568 | 4°4 116 70° 05° 8° 26’ 371 | —o4 144 | 62° 49° Gi 276 1°6 
gi 64° 44’ | 31° 00" 1236 | 3°1 117 69° 13 Soi23f 1003 —TI°o 
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Introduction. 


It naturally follows from the difficulty of preserving Ctenophores in a tolerable condition only 
that this group of animals has been rather neglected by most of the great Expeditions. Thus the 
“Challenger”* Expedition has evidently brought home no serviceable material, and the same appears 
to be the case with e.g. the Norwegian North Sea Expedition, the “Blake” Expedition a.o., even the 
material collected by the Plankton Expedition was only for a very small part in a condition which 
made it possible to identify it with certainty'). The Danish “Ingolf? Expedition does not make an 
exception from the general rule. Most of the material was simply preserved in alcohol, which no 
Ctenophore can stand; if only formaline had been used, the results would certainly have been a good 
deal better, and results of considerably greater value might have been obtained. The Ctenophore-Fauna 
of the North Atlantic is certainly by no means so rich as that of the warmer regions, but it is cer- 
tain that there is yet much to learn about it, both as regards the distribution of the forms 
already known and the occurrence of forms altogether unknown or not hitherto known from these 
regions. The recent discovery of a new form, Pleurobrachia crinita Moser, at Greenland indicates 
sufficiently the incompleteness of our knowledge of the North Atlantic Fauna of Ctenophores. 

While there is after all not much prospect of finding new forms representing types of great 
morphological importance among the Ctenophores of the surface of the North Atlantic, the case is 
quite different with the deep-sea forms. Chun, in his report on the Ctenophores of the Plankton 
Expedition (p. 3) was the first to suggest that such might possibly exist, and he had the satisfaction 
of being also the first to prove their existence’). On the German Deep-Sea Expedition he found two 
different forms of peculiar Deep-Sea Ctenophores, one of which has recently been described by Moser 
under the name AZertensia Chuni, the other still remaining undescribed. It may not be too hardy 
to suggest that many other Deep-Sea Ctenophores will prove to exist, and that also the North Atlantic 
will contain such seems equally probable. This highly interesting problem remains as yet unsolved; 
likewise the question of the vertical distribution of the Ctenophores has as yet scarcely received any 
attention. A quite new problem regarding Ctenophores, viz. the existence of forms adapted to life at 
the bottom as sessile or creeping organisms, has been raised by the unexpected discovery by Mr. 


Ad. S. Jensen of the extremely interesting sessile Ctenophore which I have preliminarily described 


1) © Chun. Die Ctenophoren des Plankton-Expedition. Ergebnisse d. Plankton Exp. d. Humboldt-Stiftung. II. k. 
1898. p.4—5. 2) C. Chun. Aus den Tiefen des Weltmeeres, 2. Aufl. 1905. p. 545. 
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under the name of Zjalfiella%) tristoma, and of which the full description is included in this report, with 
the permission of Mr. Ad. S. Jensen and of the Editor of the “Ingolf’ Expedition. By this discovery 


the view of the Ctenophores is upon the whole considerably widened; the Ctenophoran type, hitherto 


regarded as rather uniform, is now shown to have a very considerable adaptive power. It would be 
very singular if Zja/fella should be the only Ctenophore which has adopted a sessile habit, and there 
may certainly be reason to expect the discovery of new sessile forms. The difficulty of the preser- 
Eee has presumably been a main cause, why such forms have not hitherto been made known — 
had the Zalfella been simply preserved in alcohol, it would also have been impossible to recognise 


its characters, In any case it should be recommended to look out very carefully for such forms on 


future occasions. 
The present report is divided into two mains parts, the first containing the full description of 


Tjalfiella, the second dealing with the pelagic Ctenophores of the North Atlantic. 


1) Zjalfiella from the “Tjalfe’, the name of Mr. A. S. Jensen's vessel on his Greenland Expedition. Tjalfe is a 
renowned figure in Northern Mythology (the companion of the good Thor on his journey to Utgard). 


The Ctenophora collected by the “Challenger” have not been made the object of a special report. In the ‘Summary 
of Results” are given some notes on the Ctenophores observed during the Expedition; most of them are in the form: “recorded 
in the note-books... Ctenophorz”, sometimes the names Cydippe or Pleurobrachia, Euchartis and Beroé heing named, but always 
without indication of the species. Such notes are rather useless. Some value might be ascribed to the statement of the 
occurrence of a species of Eucharis on St. 217 (0° 39° S. 138° 55° E. 22/1: 1875; near New-Guinea), as it may be suggested to 
have been the Eucharis grandiformis described by A. Agassiz and A. G. Mayer (Acalephe from the Fiji Islands. Bull. Mus. 
Comp. Zool. 32. 1899), the only species of this genus hitherto known from the Pacific — if the identification of the genus 
has been correct, of which there is, however, no guarantee. Also the observation, at Stat. 165 A (36° 41'S. 158°29' E.; between 
Australia and New Zealand) of “a very long, ribbon-like, animal of a golden green colour, supposed to be a Cestwm’’ (Sum- 
mary of Results. I. p. 587) is worth recalling, even if it is scarcely at the present moment possible to state which species of 
Cestus has been observed here. 

Considerably more interest, however, may be attached to another observation recorded in the “Summary of Results’’. 
On p. 850 is mentioned from St. 217 “Dendroceelous Planarians, with digitiform processes”, and in the most interesting record 
by Moseley on a large line of driftwood observed near New Guinea (Stat. 217) is mentioned among a number of other 
animals here observed “a small Dendrocelous Planarian with central mouth, diffuse ovaries, a superior penis, and single 
generative aperture (which) was in swarms upon everything, not only upon the dead matter, but all over the living crabs’’. 
There is in this description especially one thing, which indicates that this has not been a Planarian, viz. the “superior” penis, 
supposing “superior” to mean dorsal. I cannot but suggest that this supposed Planarian has really been Coelop/ana; the 
“superior penis” would then evidently have been one of the tentacles. 

On my asking Sir John Murray, whether it might be possible to get some specimens of these Planarians for 
examination, he kindly applied to the British Museum about the matter, and I had the pleasure to receive some specimens 
found among Crustaceans from that station. The examination of these specimens certainly left no doubt that they were really 
Planarians. The matter is, however, not definitely settled thereby. The specimens examined had no tentacles or processes, 
so that they could not have been described as having “digitiform processes’ or a “superior penis’. It seems then not un- 
reasonable to suppose that there have really been some Cocloflana among the Planarians, which have, however, become lost 
on account of the difficulty of preservation. 

It is, of course, impossible now to state anything definitely about this matter, but it will probably be conceded 
that there are here some points which seem to indicate that Moseley was really the first to observe Coeloplana, though 
without observing its Ctenophoran nature. 


if 


Tjalfiella tristoma Mrtsn. 
Pls. I—X. 


Th. Mortensen. Tyalfiella tristoma n.g., n.sp., a sessile Ctenophore from Greenland. Preliminary 


notice. Vid. Medd. Naturh. Foren. Kobenhayn 1910. p. 249—253. 


In 1880 Kowalevsky ') gave a description of the remarkable creeping Ctenophore, Coeloplana 
Metschnikowii, which he had detected in the Red Sea, and thus made known for the first time a 
Ctenophore which differed from the ordinary type in not being adapted to pelagic life. Since then 
also other divergent types of Ctenophores have been found. In 1886 Korotneff 7) described the both 
creeping and swimming Cfenoplana Kowalevskii trom the West Coast of Sumatra, which is provided 
with small, though distinct ribs, while in Coelop/ama there are uo ribs at all. In 1903 C. Dawydoff3) 
described a curious pelagic Coelenterate from near Amboina, Wydroctena Salenskii, which he thought 
to be an intermediate form between the Ctenophores and the Hydromeduse (Narcomedusz), much in 
the same way as another Pacific Coelenterate, Ctenaria ctenophora, was long ago declared by Haeckel 
to be an intermediate form between the Ctenophora and the Hydromeduse. Finally in 1906 another 
most remarkable Ctenophore without swimming plates was described by Pedaschenko4) under the 
name of Dogielia malayana,; it was found at the South-West Coast of Java. -- Also the peculiar 
Gastrodes parasiticum described in 1888 by Korotneff5) may be mentioned. It was first regarded by 
Korotneff as a parasitic Medusa, later on (18g1)°) as belonging to the Actinize. As shown by 
vy. Heider’) it can scarcely be doubted, however, that it is a parasitic Ctenophore. Korotneff gave 
no information of the locality, where he had found the Gasfrodes, stating only that it occurred in 
Salpa fusiformis and S.confederata, which are both very widely distributed, even cosmopolitan in the 
warmer regions. Probably the Gastrodes will then prove to be equally widely distributed. Through 


v. Heider its occurrence in the Mediterranean is stated. 


1) A. Kowalevsky. Ueber Coeloplana Metschnikowii. Verhandl. d. zool. Section der VI. Versamml. russischer 
Naturf. u. Arzte. Zoolog. Anzeiger. III. 1880. p. 140. 2) A. Korotneff. Ctenoplana Kowalevskii. Zeitschr. f. wiss. Zool. 
Bd. 43. 1886. p. 242—s0. Taf. VIII. 3) C. Dawydoff. Hydroctena Salenskii (Etude morphologique sur un nouveau 
Coelentéré pelagique). Mém. Acad. Imp. St. Pétersbourg. 8. Ser. XIV. 1903. 1) D. D. Pedaschenko. Eine neue tropische 
Coelenteratenform. Travaux Soc. Imp. des Naturalistes de St. Pétersbourg. Vol. XXXVII. 1906. p.1—25. Taf. I—III. 5) A. Ko- 
rotneff. Cunoctantha und Gastrodes. Zeitschr. f. wiss. Zool. Bd. 47. 1888. 6) A. Korotneff. Zoologische Paradoxen. 
Zeitschr. f. wiss. Zool. Bd. 51. 1891. p. 613—618. Taf. XXX—XXXI. 7) K. v. Heider. Uber Gastrodes, eine parasitische 
Ctenophore. Sitz. ber. d. Gesellsch. Naturf. Freunde Berlin. 1893. p. 114—I19. 
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All these forms which are of so very great interest both for the morphology and the phylo- 
geny of the Ctenophora and have given rise to long discussions concerning the interrelations between 
the Ctenophora and other groups of animals, especially the Polyclads, are, with the exception alone 
of the somewhat problematic Gastrodes, as yet only known from the Coasts of the Indo-Pacific Ocean, 
those tracts so rich in all zoological wonders; not one of them is known to occur in the Atlantic 
Ocean (though Gasérodes will doubtless prove to occur there). — It is further a curious fact that 
all these remarkable tvpes were discovered by Russian naturalists, so that it almost seemed to be 
their privilege to make such discoveries; to be sure, Ctenoplana has been rediscovered by Willey 
and Coeloplana by Abbott, but no new types‘), only some new species, were discovered by them. — 
At length, however, such a remarkably deviating type of Ctenophore has been discovered in the At- 
lantic, and this time by a Scandinavian Naturalist, Ad.S. Jensen. Thus the Atlantic Region has 
also been proved to be the home of at least one transformed Ctenophoran type, and even one of the 
most transformed and which affords quite unusually great interest, both from a morphological and a 
phylogenetic point of view. 

The animal was found by Mr. Ad.S. Jensen on the stems of some Umbellula Lindahlu Koll. 
in the Umanak Fjord, West Greenland, where when trawling in a depth of 475575 M., he came over 
a whole forest of this magnificent Pennatulid. His other duties not leaving him any time for observ- 
ing the remarkable looking animal more closely, he preserved some specimens in formaline. On his 
return he asked me to undertake the study of the animal. I beg him to accept my sincerest thanks 
for leaving to me this most interesting task, and hope that he and my fellow-workers will find that I 
have treated the rare animal in a way not too much out of harmony with its inquestionably great 
morphological importance. 

At first, the animal puzzled me very much, as, indeed, also my colleagues, with whom I dis- 
cussed the question to which class of animals it belonged. Only two possibilities seemed to offer 
themselves — that it was a Coelenterate or a Tunicate. For the latter view something in the whole 
appearance was in favour; in fact there is, as I have said in my preliminary notice, something recalling 
the peculiar sessile Salp, Octacnemus,; also for its being a compound Ascidian something might be said 
viz. the four pairs of knobs along the upper side, each having a small opening, while another single 
small opening was found in the middle of the upper side. It was, however, soon found that the ana- 
tomy of the animal did not in the slightest way support the suggestion of its being a Tunicate. 
There was then evidently no other possibility than that it was a Coelenterate. But also for a Coelen- 
terate its organisation seemed most unusual. On studying its anatomy more closely I soon observed, 
however, that some roundish knobs on the sides of the animal contained embryos, and the most 
developed of these were found to be typical Ctenophores in the Cydippe-stage. Then the riddle was 
solved, and the whole anatomy of the animal proved to be in full accordance with its nature as a 
Ctenophore; though transformed in a most remarkable manner, it was not difficult to trace all its features 
to the typical Ctenophoran structure, especially the different developmental stages showing the way 
along which the transformations take place. 

') The Heteroplana Newtoni Willey regarded by the author as related to Coe/oplana and Ctenoplana is, in any case, very 


doubtful as being really a Ctenophoran. (A, Willey. On Heteroplana, a new genus of Planarians. Quart. Journ. Micr. Sc. 
N.S. Vol. 40, 1898, p. 203—205) 


CTENOPHORA. 


in 


The animals especially preserved by Mr. Ad. Jensen were only 4 in all. Two of these are 
preserved intact, as type specimens (represented in Pl. I. Fig. 1), while the two others were sacrificed 
for anatomical study. Wishing, of course, very much to have some more material, I examined carefully 
the remains found on the bottom of the tin in which the Umbellula’s had been preserved — likewise in 
formaline — and to my great joy I found therein a good deal of specimens which had dropped from 
the Umbellulae, among which also some young stages and specimens in different stages of regene- 
ration. Though, of course, less well preserved than the 4 first specimens — having rolled on the bottom 
of the tin, among a little bottom material from the base of the Umbellulae, during the whole voyage from 
Greenland to Denmark, -- they were a most welcome addition to my material, without which I would 
not have been able to work out the anatomy of the animal so completely as has now been the case. 

It was only later on that I came on the thought that possibly still more specimens might be 
found, if the heads of the Umbellulae were examined. Indeed, I found then in some of the larger 
ones several specimens of the Tjalfiella among the polyp-bases, and in one case also some specimens 
a good way out on the polyps. Untortunately, all these specimens were very badly preserved, being 
partly more or less compressed between the polypes, partly because the Umbellulae had now been 
put in alcohol, whereby the Tjalfiellae had been much contracted and quite lost their jelly-like appear- 
ance. These specimens were then of no use for my studies of the anatomy of the animal; but they 
gave the interesting information that the Tjalfiella is not bound to the stem of the Umbellula, occur- 
ring also in the head, among or upon the polypes. 

The question naturally arises here, whether there is possibly a kind of symbiosis between the 
Tjalfiella and the Umbellula. Though it is, of course, impossible to give a definite answer to this 
question before direct observations have been made on living material, it may be stated that, so far 
as evidence goes, there appears to be no direct symbiotic relation between the two animals. One fact 
seems to me to be especially important for deciding the question of symbiosis, viz. that a specimen of 
Tjalfiella was found to contain a shrimp in its digestive cavity. This shows that Tyjalfiella does not 
depend on the Umbellula for its food. That those specimens which have taken a seat in the crown 
of the Umbellula may receive some protection thereby is quite possible (and that Tjalfiella is exposed 
to attacks from other organisms is clear enough from the facts set forth below, in the chapter on 
Regeneration) but this will, of course, not hold good for those specimens attached to the stems of the 
Umbellulae. On the other side it is hard to see how the Umbellula could derive any profit from the 
presence of the Tjalfiella, even if the latter catches a shrimp now and then. — The explanation of 
the occurrence of Tjalfiella on Umbellula most probably is this that on the soft bottom, where Um- 
bellula occurs, there are so few objects to which the young Tjalfiella can attach itself, the Umbellula 
offering itself as the best suited for that purpose. If this suggestion be right, one must expect to 
find it in other localities attached to other objects, living or dead. Further observations are necessary 
for deciding this question. 

The preservation of the animals in formaline was thus far a fortunate circumstance, as the 
whole shape and the jellylike consistence of the body was very well preserved. For the study of the 
histology of the animal this preservation was, of course, not the very best; still it was not the worst 


either, several minor histological details appearing irreproachably, only the staining being uot quite 
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satisfactory. An after-fixation with corrosive sublimate, which I have tried on some of the specimens, 
appeared es have rather a good effect. Upon the whole it must be said that the conditions for stud- 
ying the histology of the animal were not altogether bad and I hope it will be found that the infor- 
mation I have been able to give in this regard is not quite without value. 

Turning now to the description of the animal I shall begin with the grown specimens, their 


anatomy and histology, taking thereafter the development and the anatomy of the young. 


A. Anatomy and histology of the grown animal. 

The shape of the animal is most unlike that of any Ctenophore previously known. As seen 
from the figures on Pl. I it is elongated in the transverse or tentacular plane, rather compressed in 
the sagittal plane. In the middle of the nearly flat upper side is seen a small pore, which leads 
down to the otolith or statocyst (Pl. 1. Figs. 6—8,s.), and along’ each side there are four, more or less 
prominent, knobs, of a rather compact nature — the genital organs. They are placed opposite one 
another, appearing thus paired, there being two pairs to each side of the statocyst. On each of them 
is a generally rather distinct, longitudinal slit-like opening (PI. 1. Figs. 6, 7, 9. i). At each end, below 
the outer pair of genital organs, lies a large, yellow body, from which proceeds a thread-like prolon- 
gation; this is the tentacle apparatus. Each end of the body is erected into a curious vertical pro- 
longation, like a chimney-top'), through which the tentacle may be seen to project. Below the genital 
organs there are on each side, in the larger specimens, a varying number of more or less prominent 
knobs, less compact looking than the genital organs; they are eggs or embryos, contained in their 
brood chambers. The transparent walls of the body, especially on the chimneys, are seen to contain 
irregular, branching canals, which prove to be part of the gastrovascular system. The underside of 
the animal forms an irregularly folded basal surface, in the middle of which is an elongate (in the 
tentacular plane), more or less open, sometimes even apparently quite closed slit; it leads to a rather 
large cavity with irregularly folded walls; from the roof of the cavity some thick folds hang down, 
and in the middle of these folds is found a narrow, transverse (in the sagittal plane) slit — the mouth 
opening (PI. III. Figs. 5, 11.). The cavity is in open connection with the “chimneys” (PI. III. Fig. 11 0. f, 
Pl. VI. Fig. 8 0.f£), which represent secondary mouths, the true mouth having become partially inca- 
pable of performing its functions through the sessile habit of the animal. 

No trace of colour is found in the preserved specimens. As the formaline otherwise generally 
preserves the colour very well, it may be concluded that the living animal is quite colourless. That it 
is also quite clear and transparent (with the exception of the genital organs and the tentacle appar- 
atus) is beyond doubt. 

The size of the largest specimens was nearly 20™™ in length (transverse plane), 5" width (the 
sagittal plane); the height of the “chimneys” was ca. 10", the height in the middle of the body 5™™. 
(These measurements apply to the specimens when still in formaline; through the later transferring 
to alcohol they have become somewhat smaller). 

') In the preliminary description (loc, cit.) I have designated this vertical prolongation as a “funnel”. This is less 


fortunate, because the infundibulum is otherwise called the funnel and thus a confusion might easily take place. It is 
therefore thought better to speak of this tower-like vertical prolongation as the “chimney”. 
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There is no trace of coste and swimming plates. The animal is thus decidedly 
unable to swim and must evidently rest for life on the Umbellula on which it has fixed itself 
as young. That it is capable of a slight creeping and gliding movement I think quite probable. The 
epidermis of the surface is ciliated, with some sensory bristles occurring among the cilia, and besides 
contains a number of mucus secreting cells; (the histological structure is upon the whole very like 
that of the epidermis in the “chimneys”). In several of the specimens the basal surface was covered 
by a thick layer of mucus. These facts seem to show that the animal cannot be fixed to the same 
spot on the Umbellula, where it first took its place. On the other hand there is no special arrange- 
ment of muscles in the basal disk. 

The epidermis of the outer surface of the body is quite smooth’), not ciliated, so far as I 
have been able to see. Its histological structure does not afford any exceptional features. It contains 
not very numerous, small gland-cells (“K6rnercellen”). 

The apical organ is very simple (Pl. VII. Figs. 1—2). It is a small groove, the walls of 
which consist of a high epithelium, carrying long cilia, on which the statocyst is resting. I have been 
unable to find any “balancers”, and likewise the cilia do not appear to form a cupule over the statocyst. 
There is no trace of polar fields, and there are no ciliated bands (“nerves”). Excretory openings were 
not to be observed directly; but the presence of one pair of openings has been ascertained on sections 
(Pl. VII. Fig. 1), as mentioned below. 

This highly rudimentary condition of the aboral sensory organ is in good accordance with the 
sessile habit of the animal. For an organism resting mainly in the same position through life there 
is, of course, not much use of an organ of the nature of a typical Ctenophoran aboral sensory organ, 
one of the main functions of which (to say the least) is that of being a static organ. 

The inviginations over the genital organs, though decidedly of ectodermal origin, will be men- 
tioned in connection with the genital organs. 

The “chimneys” have the upper edge bent more or less outwards, collar-like, slightly and 
irregularly lobed. Along the inner, adapical side of each chimney the narrow tentacle sheath proceeds 
upwards, opening near its upper edge (PI.I. Fig. 5, Pl. III. Fig.7, Pl. VI. Fig.9). The inner walls of 
the chimneys are raised into rather prominent longitudinal ridges (Pl. III. Fig. 7, Pl. VI. Fig. 3). 

The epidermis of the inside of the chimneys is distinctly ciliated. It is composed of three 
different kinds of cells: clear mucous cells, granular cells and undifferentiated interstitial cells; the latter 
alone carry the cilia (Pl. VIII. Figs. 1, 5). The granular cells contain numerous small round grains, 
which stain very strongly with eosine?). (In sections stained with Mann’s “Wasserblau-Eosin” these 
grains are very prominent in the otherwise faint blue tissue). The clear cells are seen in the fresh 
material (treated with formaline only) to be strongly swollen so as to rise like small cupules over 
the surface of the epithelium; the often quite slimy appearance of the skin here (and even more so 
on the basal surface and in the oral cavity) is evidently due to these cells. Seen from the surface 


the epidermis of the chimneys shows a conspicuously reticulate structure, the meshes being formed by 


1) In the sections the epidermis appears generally rather much folded; this being due to the contraction by the 
transferring of the specimens to alcohol, xylol and paraffine. it has been thought correct to omit the folds in the reproduction 
of sections (Pl. l1V—VI). 

2) Comp. Samassa. Zur Histologie der Ctenophoren. Arch. f. mikr. Anat. Bd. 4o. 1892. p. 163. 
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the interstitial cells, the clear spaces by the mucous cells (Pl. VIII. Fig. 1). Among the common 
cilia are found some coarser bristles, not exceeding the cilia in length; I think there can be no doubt 
that they represent the sensory bristles so generally met with in Ctenophorans, though they are shorter 
here than usual. (Comp. e. g. Samassa. Op. cit. Taf. VIII. Fig.14. Hertwig. Uber den Bau der 
Ctenophoren. Taf. I. Fig. 5"). In any case I have not been able to discern them as being composed of 
agglutinated cilia with the highest magnifying powers at my disposal. 

As stated above the lumen of the “chimneys” continues directly into the basal (or suboral) 
cavity; the longitudinal ridges of the chimneys also continue directly into the folds of the walls of 
this cavity; they are, however, much less developed here than in the “chimneys”, and more reticulate. 
On the contrary the roof of the suboral cavity is folded even to an extreme degree (Pl. II. Fig. rz). 
The histological structure of these folds is not essentially different from that of the “chimney”-walls, 
only the granular cells are much more abundant. (PL VIII. Fig. 3). 

Evidently the suboral cavity, and especially the folds hanging down from its roof, 
has undertaken the functions of a stomach; the absorption of the food takes place here, 
whereas in the typical Ctenophorans it is the pharynx which has this function, the true (entodermal) 
stomach (the “infundibulum”), generally not receiving the food material directly, only the chymus?). 

In the middle of these digestive, circumoral folds the true mouth opening is found; it has 
the shape of a narrow slit, being in the sagittal plane, viz. at right angles to the long (transverse) 
axis of the body (PI. IIL Fig. 11,0). It is only seen on pushing aside the folds, by which it is normally 
covered. It leads into a short pharynx which, as appears from the section represented in PI. IV. Fig. 4, 
is compressed in the sagittal plane as usual in Ctenophores. The walls of the pharynx are densely 
ciliated and contain only few granular and gland cells (Pl. VII. Fig.2). At its upper end the pharynx 
opens into the very low infundibulum (stomach), the aboral wall of which consists of a low epi- 
thelium with the nuclei arranged in a single layer, and which is apparently not ciliated. The apical 
organ lying close to the aboral wall of the infundibulum there is no room for an infundibular canal 
(“Trichtergefiiss”), and the excretory vessels therefore originate directly from the infundibulum (PI. VIL. 
Fig. 1). There are two simple excretory vessels, lying on each side of the apical organ in the sagittal 


') Quoted from the separate edition; in Studien zur Blattertheorie, von O. Hertwig u. R. Hertwig. Heft III. Jena 1880. 

2) I cannot accept the terminology adopted by Chun. As shown definitely by the development the part which he designates 
as “Magen" is of ectodermal origin, and accordingly represents the pharynx (or stomodzum); the true stomach, of ento- 
dermal origin, is the infundibulum, or as he names it, “Trichter”. To speak of a “primary” and “secondary” Entoderm, as 
does Chun (Ctenophoren des Golfes v. Neapel. p. 117), does not alter the fact that the part of the gastrovascular system which 
he terms stomach is really of ectodermal origin. What has caused this unfortunate terminology is doubtless the fact that 
the pharynx has undertaken more or less completely the function of absorbing the food. But if this is accepted as a valid 
reason for designating the pharynx as the stomach we should consequently also name the basal or suboral cavity of Zyalfella 
the stomach — but as this cavity is really outside the mouth, I think nobody would accept that terminology. (In most of 
the recent text-books the terminology of Chun is justly rejected). We must acknowledge the fact that in the Ctenophorans 
the function of absorbing the food has been transmitted from the stomach to the pharynx, and in 7Z7a/fiella even to the 
folds outside the mouth. 

In the young Folina Chun (Die Dissogonie; Festschr. f. Leuckart. p.98) has found the Entoderm-cells of the meri- 
dian vessels “init festen Nihrpartikeln erfiillt, welche sie intracellular verdauten. Partikel des Chitinskelettes von Krustern 
und Biindel quergestreifter Muskeln waren oft so reichlich in ihnen aufgespeichert, dass man auf Schnitten durch die Zwitter- 
yefisse der Jugendformen ganz fremdartige und verwirrende Bilder erhielt’. Likewise Abbott (The Morphology of Coeloplana. 
Zool. Jahrb. Abt. f. Anat. Bd. 24. 1907, p. 54) records that in Coelop/ana “In the peripheral region (of the gastrovascular system) 
various metaplastic bodies become very evident: globules of fat,... In addition all varieties ‘of ingested food matter may be 
found, such as diatoms, as well as other foreign bodies, apparently half digested”. These observations show that it is, however, 
no unexceptional rule that the pharynx of Ctenophores has undertaken the absorbing function. 


CTENOPHORA. 9 
plane. That both of them open to the exterior I do not doubt, though I have not directly observed 
both openings. In the series of sections after which Pl. VII. Fig.1 has been drawn it is directly seen 
that the left canal opens to the exterior (apparently on a small papilla, which may, however, be due 
only to contraction on the preservation); on the right side there is certainly also an exterior opening, 
but the lumen of the canal was not traceable the whole way from the outer opening to its opening 
into the infundibulum. Neither have I been able to make the canals out in a more satisfactory way 
in other series of sections. Still I think there can be little doubt of both canals really opening to the 
exterior, the more so as they have been directly observed to do so in the young Cydippid-larve. 
They are distinctly ciliated (Pl. VII, Fig. 5). The openings are not shifted obliquely to the right or left 
of the sagittal plane as is otherwise the case in Ctenophores, and there appear to be no ampullz; but 
the position of the canals in the sagittal plane is in accordance with what obtains in typical Ctenophores, 
the difference being only that the canals are not dichotomously branched at their upper end. (For the 
relations of the pharynx, infundibulum and apical organ, comp. also Pl. VI. Figs. 2 and 9). In some of 
the sections I have observed small excrement-like masses lying in the excretory canals. Also sperma- 


tozoa have been observed lying in them. 
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Figs. 1—2. Diagrams of the gastrovascular system and genital organs of a typical, tentaculate, Ctenophore (Fig. 1) and of 

Tjalfiella (Fig. 2). ar. v. adradial vessel (in Zyalfel/la represented by the genital vessel); br. c. branching gastrovascular canals; 

ch. o. “chimney” opening; ir. v. interradial vessel; m.v. meridian vessel; ph. pharynx; ph. v. pharyngeal vessel; t. tentacle; 
tr. v. transverse vessel; t. sh. tentacular sheath; t.v. tentacular vessel. 


The gastrovascular system. From the infundibulum proceeds to each side in the transverse 
(tentacular) plane a rather large vessel which continues to the tentacle, sending a branch into each 
side-half of the tentacle-base, as is the usual condition in Ctenophores. From this main vessel (the 
transverse canal) further proceeds a small branch towards each genital organ, into the lumen of which 
it opens. Finally a large branch divides off from the main vessel below each subtentacular genital 
organ; this branch continues into the walls of the body, where it ramifies, forming thus the branching 
canals so conspicuous through the transparent epidermis, especially on the “chimneys”. (PI. III, Figs. 9 


and 10 show the relation of the genital canals and the branching canal to the main vessel; the open- 
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ings of the canals into the genital organs and the tentacle base can only be seen in sections. Comp. 
PILIV. Figs.3—4. Pl. V. Figs.6, 7, 11, 12. Pl. VI. Fig. 7). The transverse main vessel, of course, corre- 
sponds to the transverse, perradial, main vessel of typical Ctenophores; the interradial vessels are not 
represented, the genital vessels, which evidently correspond to the adradial vessels of typical Cteno- 
phores, proceeding directly from the main vessel. Meridian vessels are not developed, and likewise 
there are no pharyngeal vessels (“Magengefasse’). The two diagrams (Figs. 1—2) may serve to bring 
out clearly the relations between the gastrovascular system of Zjalfella and typical Ctenophores. 

As seen from the figures on Pl. I the branching gastrovascular canals in the walls of the body 
do not form anastomoses, or at least only exceptionally. (In Fig.8, Pl.I a single anastomosis is ob- 
served). The branches on the two sides of the “chimneys” do not unite on the outer side; likewise 
the two branching canal systems on the same side of the body do not unite in the middle line (over 
the sagittal plane). 

The structure of the gastrovascular canals is that typical in Ctenophorans, two lateral thicken- 
ings forming prominences into the lumen of the canals, while the upper and lower (outer and inner) 
wall is formed of low epithelium; this structure is found in the whole of the branching gastrovascular 
canals in the body wall as well as in the main vessel (PI. VIII, Fig. 2; comp. also the different sections 
represented in Pl. IV and V). The two prominent ridges consist of more or less strongly vacuolated 
cells. (Though the vacuoles may partly be due to the preservation it is beyond doubt that part of 
them are real enough; also in other Ctenophores the cells of these ridges are generally highly 
vacuolated). The nuclei are spread irregularly in the ridges, while in the low epithelium of the two 
other sides of the canals the nuclei are arranged rather regularly in a single layer (Pl. VIII, Fig. 2). 

Cilia do not appear to occur in the gastrovascular canals; at least I have been unable to find 
any traces of ciliation here, while in the pharynx e.g. it was very easy to observe. 

Rosettes, which had, of course, to be sought for in the thin walls of the branching canals, 
appear to exist as in other Ctenophorans. I have not succeded, it is true, in getting a fully satis- 
factory view of them, but of their existence I have become convinced. In one case I have seen the 
whorl of cilia of a rosette most distinctly projecting into the lumen of the canal. 

Here may be included an observation regarding the food of Zjalfella. In one specimen was 
found in the suboral cavity a shrimp of ca. r™ length, filling out the whole cavity, the tail lying 
partly within the one chimney. It was lying with the back downwards. As it was already half decom- 
posed it would scarcely be possible to identify the species, and it was therefore not dissected out. 
This observation proves that Crustaceans, and not especially the smaller forms, make at least part of 
the food of this Ctenophore; whether it also catches other animals as prey must remain an unsolved 
question for the present. That it must catch them by means of its tentacles seems beyond doubt. 
— It is worth noticing that the food of Zjalfella consists of Crustacea (partly at least), thus being in 
accordance with what is the case also in other Ctenophores (except the Beroids, which prey on other 
Ctenophores); these latter, however, take only small pelagic Crustaceans (and occasionally other 
pelagic animals), according to the observations of Chun (Monogr. p. 240), with which my own obser- 
vations on Bolina and Pleurobrachie agree, while Zjalfella takes larger, non pelagic, Crustaceans. For 


the rest it is scarcely probable that it keeps to the Crustaceans alone; it would appear more probable 
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that it takes any kind of animals which it may have occasion to catch. That its tentacles must 
afford a rather powerful catching instrument is evident from the fact that it can capture animals 
with so strong powers of movement as shrimps. 

The tentacles (PI.J, Pl. III, Figs.7, 10, 12) are simple, without accessory filaments. They 
are rather variable in thickness, on account of the different stages of contraction on preservation. 
The tentacle basis is short and rounded, slightly lobed where the tentacle proceeds (PI. III, Figs. ro, 12). 
In a few instances I have observed a small secondary tentacle below the primary (Pl. III, Fig. 12). 
The whole tentacle apparatus is of a conspicuous yellow colour, due to the colloblasts which cover 
both the basis and the tentacle, as usual in the tentaculate Ctenophores. The colloblasts (Pl. VIII, 
Fig. 8) are of the typical form; the spiral filament is inserted in the muscle layer of the tentacle in 
the usual way; the central filament appears to be short. For finer histological observations on the 
structure of the collobasts the material was, of course, not suited. 

In sections the axis of the tentacle is seen to consist of a solid muscle cord (PI. V, Fig. 2 t. 
Pl. VI, Fig. 3 t. Pl. VIII, Fig. 4), without any special central core as is found in the primary ten- 
tacle of Coeloplana, according to Abbott'). The structure of the tentacle basis is shown by 
the figs. r—7, Pl. V, and especially by figs. 7 and 9, Pl. VIL As appears {from these figures the 
structure is in its main features in full accordance with that described by Chun and Hertwig for 
Hormiphora a.o. Cydippids. The muscle cord of the tentacle is seen (Pl. VI, Fig. 9) to proceed from a 
fanshaped root occupying the middle part of the tentacle basis. To each side of the tentacle root is 
a cavity which may be traced by means of sections to the main vessel (Pl. V. Figs. 1—r10); they 
represent the tentacular vessels. They are lined with a high, more or less vacuolated epithelium 
corresponding to that found in the ridges of the gastrovascular canals and in the genital organs (see 
below p.12). On the outer side of the whole is found a thick, very conspicuous layer of colloblasts*) 
(Pl. VI. Fig. 7), the formation of which is seen to proceed from the sides, the fully formed colloblasts 
occupying the middle part, from which they gradually pass on to the tentacle as it continues growing 
out from the base. At the inner edge the thick colloblast-forming layer is seen to pass directly into 
the low epithelium, quite endothelial in structure, which lines the tentacle sheath. The finer histo- 
logical structure of the tentacle root, and the development of the muscles of the tentacle I have not 
been able to trace in a satisfactory way; it does not, however, appear to be exactly as described by 
Hertwig (Op. cit.) in Calhanira. 

The genital organs form one of the most prominent features of the animal and at first 
sight appear to be of a structure quite unusual among Ctenophores. On a closer study, however, they are 
found to be built after the usual Ctenophoran type, the only essential difference being that they are 
here restricted to short, round bodies, while in the typical Ctenophores they continue along the meri- 
dian vessels for a longer or shorter distance. By the reduction of the coste and the shortening of 
the main (longitudinal) axis of the body it necessary follows that also the meridional vessels are 


reduced and the genital organs, being bound to these vessels, must be located on the end of the inter- 


1) James F. Abbot. The Morphology of Coeloplana. Zool. Jahrb. Abt. f. Anat. Bd. 24. p. 59. 
2) It is this layer of colloblasts which Willey has taken for chloragogenous cells in Crenoplana (A. Willey. On 
Ctenoplana. Quart. Journ. Micr. Sc. N.S. Vol. 39. 1897). 
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radial (genital) vessels, the point from which the meridian vessels would proceed, if present, and 
accordingly they must become quite short. ; 

As seen from the sections the genital organs contain a rather large cavity which is the direct 
continuation of the genital (interradial) vessel, the branch going from the main vessel to each genital 
organ. (Pl.IV, V and VI; the connection between the genital cavity and the main vessel is seen in 
PLIV, Fig. 3, the right subsagittal organ below, and likewise in PI. V, Figs.11 and 12). In the side- 
walls of this cavity the genital products develop, arranged in the way typical for Ctenophorans, viz. 
the eggs developing on the adradial side, the spermatozoa on the interradial side of the genital or- 
gans. (Comp. Pl.IV, Pl. VI, Figs.1 and 3, also text figures 1-2, p.g). In Pl. IV, Figs. 2—4, the left 
subsagittal genital organ appears to be in contradiction to the rule; it is, however, only apparently 
so. On following this organ through the different sections it is seen that it is really built after the 
usual plan, only the ovary has been exceptionally developed, occupying secondarily also the greater 
part of the interradial side, pushing the testis partly over to the adradial side, thus making some 
disorder in the arrangement of the parts of the organ; in the Fig.2 part of the ovary is seen in the 
right place. In the other specimens sectioned no such disorder was found. 

The genital cavity, the homologue of the meridian vessels, is lined with a more or less vacuo- 
lated epithelium, very similar to that of the tentacle vessels and of the ridges in the ramifying gastro- 
vascular canals, to which it also corresponds in morphological value. It is generally very high over 
the ovary, considerably lower over the testis. The nuclei are often arranged very beautifully in a 
regular row near the edge of the epithelium (Comp. Pl. IV, Figs. 2—4). The arrangement of the ovary 
and the testis within the single genital organ and their relation to the genital cavity is easily under- 
stood from the fig. 4 of Pl. VI. It very much recalls the Fig. 3, Pl. IV of Hertwig (Op. cit.), which 
represents a section through a meridional vessel of a young eroé, that the ovary and testis are here 
separated both above and below, while in the quoted figure of the Zjalfella they are close together 
above is no essential difference; in other sections they may be separated as e. g. shown in Pl. VI, 
Fig. 3, in the right genital organ. It may not be superflous to point out this close resemblance in the 
structure of the genital organs to that of other Ctenophorans. 

The development of the genital products is partly to be followed in the sections. In PI. VI, 
Fig. 6, some larger cells are seen in the germinal zone of the ovary, with large nuclei and a very 
conspicuous nucleolus, which stains very strongly with eosine (the sections being stained with “Wasser- 
blau-Eosin” after Mann). These doubtless represent young eggs. In later stages they protrude into the 
genital cavity, being surrounded by the large entodermal cells lining the genital cavity (Pl. VI, 
Figs. 3—4). Whether these cells are ultimately transformed into a jelly-like mass surrounding the egg, 
(such as occurs in other Ctenophores), when it leaves the ovary to fall into the genital cavity, I 
cannot tell, having found no quite ripe eggs. The size of the ripe egg therefore cannot be given 
either. — The development of the spermatozoa is easily followed. The germinal zone is found at the 
lower edge of the testis (Pl. VI, Fig. 4), from here the different stages of development are found gradu- 
ally upwards (Comp. Pl. VI, Fig.5; this figure has not been reproduced in the natural position, in 
which the thin portion points downwards). The young spermatozoa are arranged in very conspicuous 


packets, as described by Willey in Ctenoplana. (Also in Beroé a somewhat similar arrange- 
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ment was found by Chun; Ctenoph. d. Golfes v. Neapel. Taf. XVI, Fig. 48). The ripe spermatozoa 
are found in the upper part of the testis. They break through the entodermal lining into the genital 
cavity, where they may be found in large quantities in the sections (Pl. VII, Fig. g). The peculiar fact 
observed by Chun (Dissogonie ‘p. 98, Taf. XIII, Fig. 2, 6) that in Bolina “die Schwanze der Sperma- 
tozoen zu keilférmig gestalteten Biindeln vereint sind, welche allma&hlich sich zwischen das Gefiiss- 
epithel einzwangen und schliesslich nach der Leibeshéhle durchbrechen” has not been observed here. 
I have not found the material suited to working out the minor histological details of the development 
of the spermatozoa. 

The figures 5—6, Pl. VI, are of value for determining the question about the origin of the 
genital cells in 7Zjalfella. It is seen there, especially very distinctly in fig. 5, that the germinal 
zone is a direct continuation of the low entodermal epithelium lining the lower wall of the genital 
cavity. It appears that on the limit between this low epithelium and the higher epithelium which 
covers the genital organ a constant proliferation of the cells takes place, most of the young cells being 
added to the germinal layer. It can scarcely be denied that all evidence is in favour of the entodermal 
origin of the genital cells in Zjalfella. This case is thus quite in accordance with the view main- 
tained by Chun that the genital cells of the Ctenophores are of entodermal origin, which view is 
also supported by the researches of Garbe!). The opinion of Hertwig (Op. cit.) later on maintained 
anew by Samassa?) that they are of ectodermal origin seems to me definitely refuted by Chun; the 
ectodermal invaginations of Callnira bialata which have caused this opinion appear to be a kind of 
sense organs peculiar to this species and have not been found in any other Ctenophore as yet. — 
It may be worth recalling here the series of glands which occur along the subventral ribs in 
Eurhamphea vexilligera Gegenb. and which secrete a red fluid) when the animal is touched. (Comp. 
Const. N. Jonescu: Uber die Ctenophore Eurhampheea vexilligera. Jen. Zeitschr. f. Naturwiss. 
Bd. 43. 1908. p.685—691. Taf. XXIV). The structure of these glands being as yet unknown, it is, of 
course, impossible to say anything definitely about their homologies. But it might perhaps not be 
unreasonable to suggest that they could have some relation to the ectodermal sacs of Cadliantra. 
That Chun (Ctenoph. Golfes v. Neapel, p. 296) is inclined to suppose a genetic relation between 
Lurhamphea and Callianira is also worth mentioning in this connection. Though Jonescu denies 
the existence of any nearer relation between these two torms, the suggestion of Chun certainly 
deserves a more careful investigation. 

More recently a third view of the origin of the genital cells of the Ctenophores has been 
maintained by Karl Cam. Schneiders), viz. that they are of mesodermal origin. It does not appear 
to me that the reasons produced by Schneider for this opinion are very convincing, as also 
B. Hatschek (Das neue Zoologische System, 1911. p. 13) finds them “noch nicht beweiskraftig”; being, 
however, not profoundly acquainted with histology, I do not venture on a detailed criticism of his state- 
ment. I would only point to some facts, which appear to me very unfavourable to his theory of the meso- 


) Aug. Garbe. Untersuchungen iiber die Entstehung der Geschlechtsorgane bei den Ctenophoren. Zeitschr. f. wiss. 
Zool. Bd. 69. 1901. p. 472—491. Taf. XXXVI—XXXVII. 

2) P.Samassa. Uber die Entstehung der Genitalzellen bei den Ctenophoren. Verhandl. d. naturh.-medic. Vereins zu 
Heidelberg. N. F. Bd. V. 1893. (This paper has not been available to the author). ‘ 

3) Karl Camillo Schneider. Histologische Mitteilungen. I. Die Urgenitalzellen der Ctenophoren. Zeitschr, f. wiss. 
Zool. LXXVI. 1904. p. 388—399. Taf. XXIV. 
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dermal origin of the genital cells. That I have found nothing in Zjalfella, which might suggest a 
wandering of primordial genital cells from the mesoderm into the genital organs, is, of course, not 
sufficient evidence against such theory; but I fail to see, how a figure like Pl. VI, fig. 5, could be ex- 
plained otherwise than I have done, viz. that it shows directly the germinal cells originating through 
a proliferation of the entodermal epithelium of the genital cavity. Schneider also admits that (in 
Beroé) “an den lateralen Randpartien der Gonaden die Abgrenzung keine iibermassig scharfe ist” (Op. 
cit. p. 393). Further, when he adduces the observations of Willey on the genital organs of Cteno- 
plana as important supports of his view, this loses a good deal of its weight from the fact that 
several severe objections may be raised against Willey’s work, as shown below. Schneider’s 
view (Op. cit. pag. 395) of “die aufsteigend morphologische Differenzierung” of the genital organs in the 
Ctenophores, four “Differenzierungsschritte” being distinguished, starting from Porifera, seems to me 
in consequence rather ill founded. — For my own part I cannot doubt the correctness of Chun’s 
view of the entodermal origin of the genital cells in Ctenophores. 

In the preliminary description of Zja/fella I have stated that the genital organs have external 
ducts as in Ctenoplana. A closer study of the sections has proved that such is not the case; the 
ripe sexual products, as shown above, fall directly into the gastrovascular system (the 
genital cavity) in the same way as in other Ctenophores. The supposed genital ducts 
are only ectodermal invaginations, sacs which are quite closed towards the genital 
organs and separated from them through a thin layer of mesodermal tissue. (Comp. 
PI.IV, Fig.1; Pl. V, Figs.6—7, 12—13; Pl. VI, Fig.1 and especially Pl. VII, Fig. 11). In the bottom of 
the sacs there is an elevation, like a knob; this elevation limits one side of the bottom of the sac, 
which is clad with a high epithelium, in which cell limits appear as rather distinct radiating lines. 
The nuclei are arranged partly in a nearly regular layer along the outer edge, partly and more irre- 
gularly along the basal edge of the epithelium. These cells are provided with long cilia 
(Pl. VII, Fig. 11). The other part of the bottom of the sac is lined with simple, low epithelium which 
continues some way up along the outer side of the elevation which limits the ciliated part. The walls 
of the duct through which the sac opens to the exterior are of the same structure as the outer epi- 
thelium, with rather numerous gland-cells. The opening may be of very different width (— comp. e. g. 
Pl. VI, Fig. 1, 1. with Pl. VII, Fig.1z); it may then not be unreasonable to suppose, that it can be 
actively closed or opened by means of the muscles extending into the lips of the opening (Pl. VII, 
Fig. 11). 

It appears evident that these peculiar organs cannot have anything to do directly with the 
genital organs, in spite of their position, one over each genital organ. That they must have some 
kind of sensory function can scarcely be doubted — what function, it will be useless to 
speculate over from the information available at present. They recall the invaginations over the 
genital organs in Cadlianira bialata, to which they may possibly be homologous. The structure of 
those sacs, however, appears to be less complicated than in Zjalfella, but they are ciliated, the cilia 
being “sogar in besonders grosser Anzahl vorhanden” in the sacs. (Hertwig op. cit. p. 78). Chun 
(Dissogonie. p.95) also points out that “die characteristische Kérnerstructur, welche die Driisencellen 


der Coelenteraten und speciell auch jene der Ctenophoren anszeichnet, durchaus den Wimperzellen der 
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Sackchen fehlt”. I may also refer to the red glands of ELurhamphea vexilligera in this connection, 
though nothing more exactly can be said about their possible homology so long as the structure of 
the glands in this latter form is unknown. 

The observations on the structure of the ectodermal sacs of Zjalfella would seem to throw 
light on the supposed genital ducts in Cfenoplana described by Willey (Op. cit. p. 329—331, 
Pl. 21, Figs. 7—9). Though I must agree that the three figures quoted, when combined, show a duct 
from the genital organ to the exterior, I cannot but express some doubt about the correctness of the 
observations of Willey regarding this point. Ctenoplana otherwise agrees with 7jalfella in several 
important characters and is doubtless nearly related with it. The suggestion then naturally presents 
itself that the supposed genital ducts of Ctenoplana might be organs homologous to the ectodermal sacs 
of Zjalfella (— their greater number in Cfenoplana, 3 to each genital organ, would certainly be no 
serious objection to the homology with the single organs of Zjalfella —). It will doubtless also be 
conceded that, since the highly transformed Zja/fella has been shown to be in full accordance with 
the typical Ctenophores in regard to the structure of the genital organs and the way in which the 
genital products are ejected, it seems very remarkable that the much less transformed C?enop/ana 
should have acquired a way of ejecting the genital products (or at least the spermatozoa) so radically 
different from what obtains in all other Ctenophores (— allowing that it remains as yet unknown 
how the case is in Coelopflana —). Until renewed researches have been made in the light of the 
observations here given on the ectodermal sacs of Zjalfella, it seems to me that the problem about 
the genital ducts of Ctenxoplana cannot be regarded as definitely solved. (Comp. the further remarks 
on Ctenoplana in Chapter D.). 

The musculature is of the usual Ctenophoran type. The general appearance of the muscles 
upon the whole very much resembles that of Pl. XVII, Fig.17 in Chun’s Monograph. They are 
arranged in the walls of the chimneys in three main directions, viz. longitudinal, circular and radiating, 
the latter going directly between the epidermis of the outer and inner side of the chimney; 
threads are, however, also found, which run in all other directions. In the other parts of the body the 
arrangement of the musculature is essentially the same. It is worth pointing out that there is no special 
arrangement of the muscles in the basal part, adapted to perform creeping movements of the animal. 

The threads are branched at their ends in the usual way, though not to a very extensive degree. 
They are very fine, measuring only ca. o;o0r—0'003"". I have not observed with certainty any anastomoses 
between the muscles. The finer histological structure of the muscles I have not been able to investi- 
gate in a satisfactory way on the material available. — Between the muscles are found some other 
histological elements, viz. amzeboid-looking cells with pseudopod-like prolongations, corresponding to 
those described and figured by Chun (Ctenoph. d. Golfes v. Neapel. Taf. XVII, Fig. 17 --19); more 
numerous are some peculiar small aggregates of cells in linear or more irregular arrangement (PI. VIL, 
Fig.9). They are sometimes running out into muscle-like prolongations, sometimes without such 
prolongations. I suppose that they represent development stages of muscles, corresponding to those 
described and figured by Samassa in Beroé (Zur Histologie d. Ctenophoren, p. 212—214, Tab. XI, 
Fig. 58). 


To enter on a discussion of the nervous system, one of the most difficult problems in Cteno- 
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phores, would not be appropriate on the basis of the material available. This question can only be 
discussed appropriately, when material treated lege artis is at hand. It must however be pointed out 
that no indications of the existence of distinct ganglia, as are described by Abbott in Coeloplana 


(Op. cit. p.61, Fig. B) were found. 


B. Development; Anatomy of the Cydippid-stage. 


When ripe the eggs fall into the cavity of the genital organ, from which they must be trans- 
ferred through the main vessel to the ramifying canals and then transported in some way or other to 
the place, where they are going to hatch. Though no direct observations have been made as to this, 
it cannot be doubted that it must happen along this way. How the transport is made, remains un- 
certain, but it may be suggested that the eggs wander by active amzeboid movements, since cilia have 
not been found within the gastrovascular canals. To be sure, it can scarcely be taken as definitely 
proved that cilia do not occur in the gastrovascular canals, the histological preservation being insuffi- 
cient for proving the non-existence of cilia in some places; but the fact that they are are easily observed 
in other places (e.g. in the pharynx and in the chimneys) makes it very probable that they really do 
not exist in the gastrovascular canals; this supposition also gets an important support from the fact 
that cilia are not found in the gastrovascular canals of Coeloplana (Abbott; op. cit. p. 54). (In typical 
Ctenophores the low epithelium in the gastrovascular canals is ciliated, while the high cells of the 
ridges carry no cilia). That the eggs wander through active movements is the more probable, since 
in other Ctenophores direct movements of the eggs have ben observed both by Kowalewsky, 
Agassiz and Chun, the latter author giving the following description of the movements as observed 
in Eucharis, Lampetia and Cestus (Monogr. p. 100) “... Bewegungen..., welche, darin bestehen, dass das 
Ektoplasma sich contrahirt, bald an dieser, bald an jener Stelle der Peripherie sich in grésserer Menge 
ansammelt und das Endoplasma hin- und herpresst. Es fehlte nur noch, dass die verdichteten 
Stellen der Peripherie sich zu Pseudopodien ausziehen, um die Ahnlichkeit mit einer amédbenartigen 
Bewegung zu vervollstandigen”. Through such movements it may be understood that the eggs can 
wander from the genital organs to the brood-cavities. 

The fertilisation must take place within the gastrovascular canals, the eggs evidently not 
leaving the animal. Since the spermatozoa are also found in quantities in the canal system, both eggs 
and spermatozoa developing contemporaneously in the same genital organ, as appears from the sec- 
tions, it seems hard to see how self-fertilisation can be avoided. Another thing is that it cannot be 
doubtful that foreign spermatozoa may have access to the eggs. I have observed spermatozoa within 
the excretory canals, which proves that they are liberated this way (perhaps also through the mouth 
and the chimneys); the foreign spermatozoa probably must enter through the chimneys and the mouth, 
perhaps also through the excretory canals. 

The brood-cavities in which the development of the embryos takes place are probably 
situated in the end branches of the ramifying gastrovascular canals. I have, however, been unable to 
prove this definitely on the sections; but the canals are seen to abut against the brood-chambers, 


not continuing beyond them, so I feel rather convinced that such is the case. Further observations 
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on fresh material are necessary for solving this question also. — The arrangement of the brood-cavities 
is quite irregular (Comp. Pl. I, Fig.9). They are confined to the sides of the body, in larger specimens 
also occupying part of the chimney-wall in the lower part; higher up on the sides of the chimneys 
than the level of the genital organs I have not found them (comp. Pl. IV, Figs. 2—4; e.c). In larger 
specimens they may be so crowded as to lie in a double layer; I have counted up to 35 in one speci- 
men. ‘The embryos occur in all different stages of development, arranged without any order what- 
ever, in the same specimen. 

The first stages of the development, cleavage etc, I have not been able to work out — not 
because such younger stages were not found, but because the thick egg-membrane has prevented the 
penetration of the preserving fluid, the young cells being thus not satisfactorily fixed. I think I 
have observed the large, clear entodermal cells typical for Ctenophoran development; but upon the 
whole these young stages were not sufficiently well preserved for being worth figuring. 

Stage I. The youngest embryos sufficiently well preserved for showing anything clearly are 
those represented in Pl. II, Figs. 1—3 and 7, this stage being designated as stage I. The shape is 
quite spherical, the diameter being ca. r2™. At the apical pole of the embryo is seen an epithelial 
thickening, elongated in the sagittal plane (PI. IJ, Fig.3,s.). It is the apical organ, the two 
elongations representing the polar fields. The shape is quite similar to that shown in Taf. VII, 
Fig. 20 of Chun’s Monograph, representing a young Beroé Forskalu. The coste have made their 
appearance as four pairs of radiating, thickened lines, in which there is already a distinct grouping 
of the cells in transverse series; from each of these groups a comb originates, though not yet seen in 
this stage. As seen in side view (PI. IJ, Fig. 2) the coste reach nearly halfway down on the embryo. 
At the level of the lower end of the coste is seen a pair of epithelial thickenings with a vertical 
keel in the middle; these represent the rudiments of the tentacle apparatus. On the oral side 
there is a distinct furrow in the transverse plane, reaching scarcely halfway up to the tentacle-rudi- 
ments (PI. II, Figs. 1—2). The mouth-opening is not seen, the edges of the transverse furrow lying 
close together. In the slightly younger stage represented in Fig.7, Pl. IJ, the mouth is very distinct, 
the transverse furrow having as yet scarcely begun to form. (In this stage the aboral side is as in 
figs. 2—3, the coste being only a little less developed). The four radiating lines seen in this figure I 
suppose to be due to the arrangement of the large entodermal cells; it cannot, however, be decided, 
the sections giving no information thereof on account of the bad preservation of the entodermal ele- 
ments. I would refer to such figures as Taf. VII, Fig.11 and 14, Taf. VIII, Fig.g—10 of Chun’s 
Monograph as affording the probable explanation of these radiating lines. Whether the radiating 
darker tracks seen in Fig.6, Pl. II should be explained in the same way or perhaps represent the 
mesoderm-stripes I do not venture to maintain; the sagittal tracks might be due to the pharynx, which 
most probably is the explanation of the vertical (sagittal) tracks seen in Figs.1 and 4, PI. II. 

The embryos in this and the other stages show a number of small, irregularly placed, white 
spots. I suppose they are only effects of preservation (coagulated matter), but as I cannot give 
definite proof thereof, I have thought it right to mention the fact and represent it in the figures of 
this stage. 


The egg-membrane lies quite close to the surface of the embryo; only over the transverse 
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furrow it becomes free of the epidermis and thus can be seen in side view (from the transverse plane) 
(Pl. II, Fig. 2 m.). 

Stage II. In the next stage (II), represented in Pl. II, Figs. 4—6, the size is the same as in 
the former stage, ca. r-2™ in diameter, and the shape is also spherical as before. The combs have 
been formed, though quite short as yet. The costz are distinctly shorter than in the foregoing stage, 
being more concentrated — a very conspicuous feature; it should however be pointed out that the 
number of the combs is rather variable, so that the difference in the size of the costee may be partly 
due to this fact. Also the tentacle rudiments are somewhat nearer the apical pole than in the preceding 
stage (comp. figs.3 and 6, Pl. II). The transverse furrow is much deeper, but has still not nearly 
reached the tentacle rudiment. As seen from PI. III, fig.8, which represents an embryo of this stage 
opened, the furrow has already a considerable depth. The apical organ has been rather deeply sunk, 
the body forming four rounded elevations round it. The egg-membrane still adheres closely to the 
epidermis, except over the apical invagination, the transverse furrow and the cost (comp. Pl. I, 
Fig. 5, PLIII, Fig.8m.; also Pl. IX, Figs. 1—5). 

On account of the thick, very resistant egg-membrane it is very difficult to have these young 
stages imbedded and sectioned. Only by cutting a hole in the membrane have I been able to obtain 
sections, which are somewhat satisfactory. The histological preservation is, as regards the entodermal 
cells, very poor, so that no information can be given about the entoderm of the embryo; but the 
ectoderm is tolerably preserved, the sections thus giving some information of interest. 

In Pl. TX, Figs.1—5 are represented some horizontal sections at different levels through an 
embryo in the stage II; they are easily understood on being compared with Pl. II, Figs. 4—6 and 
Pl. III, Fig.8. In Fig.2 the pharynx is cut on the level where it passes into the transverse furrow, 
which latter in the following sections gradually lengthens until (Fig.5) it reaches the periphery, thus 
dividing the body (in the lower part) into two lobes. The walls of the furrow are rather thick, the 
nuclei being arranged irregularly in two—three layers. In Pl. VII, Fig. 4 is represented a longitudinal 
section through the pharynx in this stage; it is seen to be distinctly ciliated. At the upper end 
the walls continue into a thin layer of entoderm. A corresponding thin layer of entodermal cells is 
seen in Pl. VII, Fig.6 just below the apical organ; it represents the roof of the infundibulum. Farther 
out both these entodermal membranes pass into the large, vacuolated entodermal cells, which are too 
badly preserved for figuring. 

A vertical section through the apical organ of this stage is represented in Pl. VII, Fig. 6. 
The epithelium has already been very considerably thickened. A group of otoliths (ot.) are seen lying 
in the cavity of the depression apparently borne upon a bunch of cilia, which I think must be regarded 
as homologous to the balancers of other Ctenophores. Other otoliths are also seen still lying between 
the epithelial cells; they have each a rather distinct nucleus, in accordance with the observations of 
Samassa (Op. cit. p.181, Taf. LX, Figs. 16, 17). The cells within the depression carry a dense coat 
of short cilia. At the edge of the depression there is a zone (c.z.) of high clear cells, with the nuclei 
arranged rather regularly in a single layer near the outer surface, and which carry long, very distinct 
cilia. They are the cells which form the cupule, the cilia being as yet isolated and not converging 


over the otocyst. This zone is very distinctly limited both towards the epithelium of the depression 
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and towards the epithelium outside the depression, which has likewise the nuclei arranged rather 
regularly in a single layer. — The section described of the apical organ of this stage upon the whole 
corresponds very well to that through the apical organ of Cadllianira bialata represented by Hertwig 
(Op. cit. Taf. V, Fig. 8), showing that the organ in the earliest stages has exactly the same structure 
as in typical Ctenophores. — There is yet no indication of the excretory canals and pores. 

The cost are formed as simple thickenings of the ectoderm, slightly depressed; in the ca- 
vity thus formed between the epidermis and the egg-membrane lies the comb (PI.IX, Figs. 1—3. 
Pl. VIII, Fig. 6). The nuclei are somewhat larger than those of the epidermis; they are arranged 
more or less regularly in a single layer near the basis of the cells. It is an important fact that each 
comb is formed from the first beginning by a considerable number of cells, not by a single cell as 
was found by Chun (Monogr. p.111, Taf. XVI, Fig. 22) to be the case in Eucharis multicornis. 

The tentacles are seen to originate as thickenings of the ectoderm; in horizontal sections 
they have the shape of a T (PI. IX, Figs. 2—3. tb.); the thicker part in the middle represents the ten- 
tacle itself, from the wing-like expansions originates the thick colloblast-forming layer covering the 
sides of the tentacle-base. In Pl. VIII, Figs. ro—11 are represented two vertical sections through the 
tentacle rudiment of this stage, fig. 10 of the lateral, fig. 11 of the thick, median part. The develop- 
ment of the tentacle muscles has not yet begun. It would appear to be evident from these sections 
that the tentacle apparatus originates alone from the ectoderm as maintained by Chun (Monogr. p. 14) 
and Hertwig (Op. cit. p.45), and quite recently by Hatschek (Das neue zoologische System. I9g11; 
p-9). There is no trace of either mesodermal or entodermal elements taking part in its formation’). 
— As seen in the two figures quoted the tentacle sheath has begun to form as a simple folding of 
the ectoderm over the tentacle rudiment. 

Of the mesoderm in this stage I can only give the negative information that no undoubted 
mesoderm cells could be observed in the sections and that no muscles have been formed as yet. 

It should not be omitted to state that the epidermis in the sections of these stages is not in so 
complete condition as is shown in the figures, being broken in several places, but, of course, the restor- 
ations are made only after careful studies, being in full correspondence with reality. It may also be 
said here that in the sections of this and the following stage all wrinkles of the epidermis, which 
are evidently quite accidental results of the preservation, have been omitted. 

Stage III. In this stage (PIII, Figs. 8—11, Pl. UI, Figs.1—2, 4, 6, Pl. VIII, Figs. 12—14, Pl. IX, 
Figs.6—14, Pl. X, Figs. 1—9), by far the most important of the embryonal stages, the embryo is a fully 
formed Cydippid with all the structural features characteristic of this form typically developed. Though 
they are still enclosed within the egg-membrane, they are upon the whole rather well preserved (— the 
membrane lies more loose and is ruptured in some of the specimens —), so that it has been possible 
to study their anatomy rather fully, by sections as well as by direct preparation under the microscope. 
J may thus give a detailed account of this stage, which gives the clue to the anatomy of the grown 


animal and also gives valuable hints as to its relations to other Ctenophores. 


1) Comp. E. Metschnikoff. Vergleichend embryologische Studien. 4. Uber die Gastrulation und Mesodermbildung 

der Ctenophoren. Zeitschr. f. wiss. Zool. 42. 1885. p.653. P. Samassa. Zur Histologie der Ctenophoren. Arch. f. mikrosk. 

- Anat. Bd. 14. 1892. p. 189, 192—193. K. Camillo Schneider. Lehrbuch d. vergleichenden Histologie d. Tiere. 1902. p. 155. 
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The shape of the embryos is now rather different from that of the previous stages; they are 
distinctly elongate in the transversal plane, as seen in Figs.8—9, Pl. UW, and towards the oral 
side they are narrowed, being thus pear-shaped when seen from the transverse plane (PI. II, Fig. ro). 
Contemporaneously they have increased somewhat in size, being now ca. 1'5"™ long (transverse diameter) 
by ca. r2™ broad (sagittal diameter). The now fully developed costee are sunk down in deep lodges, 
the four radial parts of the body arching out between the coste and partly covering them, so that 
the combs protrude from four deepenings. The four radial archings also rise over the apical organ, 
which is rather deeply sunk (Pl. IJ, Figs. 8—o). 

The transverse furrow is now very deep and reaches so far upwards as to include the opening 
of the tentacle sheath (Pl. II, Fig. 10). The lobes may be pressed together or more or less opened, even 
so widely that the basal surface comes to be quite flat (Pl. III, Fig.6). (The same may be observed 
in the young of Zucharis. Comp. Chun. Monogr. p.128. PL IV, Fig.10). When the lobes are thus 
opened, the mouth-opening is seen in the bottom of the furrow as a transverse slit (viz. transverse 
to the furrow). (Pl. II, Fig. 11). — The larva in this stage agrees in several important respects with the 
larval form of the Lobatee, especially that of Awcharis multicornis as described by Chun (Monograph, 
p.122. Pl. LX, especially figs. 1—2). 

The apical organ has now reached its full development. It is deeply sunk (PI. II, Fig. ro, 
Pl. III, Fig. 1, Pl. VII, Fig. 13, Pl. X, Fig.9), a narrow channel limited by the four aboral elevations 
of the body leading down to it (Pl. III, Fig.1). The sections figured in Pl. VII, Figs.3 and ito give 
some information on its finer structure (to compare with Pl. VII, Fig.6 representing its structure in 
the foregoing stage). The main difference from the foregoing stage is that there has now been formed 
a complete cupule over the otolith, which latter has been considerably augmented. The zone of cells 
forming the cupule is still quite distinct. Whether the cells in the bottom of the depression are 
ciliated in this stage I have not been able to see quite distinctly; but I can scarcely doubt that the 
zone between the nuclei of the epithelium and the otolith shown in Pl. VII, Fig. 10 partly, at least, 
consists of a mass of cilia corresponding to that seen in the figure of the organ in the foregoing stage 
(Pl. VU, Fig. 6); in a pair of the sections I think I can discern in some places a limit between the 
cilia and the epithelium, as it is represented in Pl. VII, fig.6. Any trace of balancers could not be 
detected. Seen from above (Pl. X, Fig. 11) the walls of the organ are folded inwards in the transversal 
axis, while in the sagittal axis there is seen an apparently kidney-shaped body to each side of the 
organ (Pl. X, Fig. 11, p.£). These bodies represent the polar fields, which lie wholly within the 
depression, though above the apical organ itself. On preparing the whole apical organ out the real shape of 
the polar field is seen to be nearly that of a horseshoe (PI. X, Fig. 10). Of its finer histological structure 
no satisfactory information can be given; sections through it are shown in Pl. VII, Figs. 7 and 8, — 
As stated above (p. 7) I have been unable to find any traces of the polar fields in the grown animal; 
it thus appears that these organs degenerate later on; also the cupule and the cells forming the cupule 
appear to have degenerated in the grown specimens. 

In Pl. III, Fig.2 are represented some fine lines radiating from the apical organ to the upper 
end of the coste. There can certainly be no doubt that they correspond to the ciliated epithelial 


strands connecting the apical organ with the coste in other Ctenophores, regarded by Chun as 
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representing nerves. Of their finer structure I can give no satisfactory information; in sections they 
are seen to be slightly sunk (Pl. X, Fig.7, the two small depressions of the epidermis at the apical 
side; they are not quite simple depressions, but have a little elevation in the middle corresponding to 
the fact, that there are two lines in each). 

The excretory canals and pores have been formed, viz. a single, not branching canal to 
each side of the organ, in the sagittal plane, opening through a pore situated nearly in the median 
line (Pl. VII, Fig. 10). On preparations of the organ in toto I have not been able to discern more than 
one opening with certainty (Pl. X, Fig. 11, excr.o.); but sections leave no doubt of the existence of 
both. (Comp. also Pl. VII, Figs. 7—8, representing horizontal sections through the apical organ). 

The coste have now reached their highest development. They consist of 7—-11 (or perhaps 
a few more) iridescent combs each, the number varying somewhat; there is no difference in the sub- 
sagittal and subtransversal coste as to the number of combs, and there is no indication of new combs 
being added at the upper end after this stage has been reached. The combs are very long and lie so close 
together that their number can only be made out with certainty from the cell-groups, by which they 
are formed. As seen by the Fig.7 Pl. VIII, representing a vertical section through a pair of combs, 
they have the characteristic angle at the base (comp. Chun. Monogr. p. 81). The basal cells are 
folded over the inner end of the comb, which thus proceeds from a deep ridge, this arrangement being 
the result (or perhaps the cause) of the close aggregation of the combs, there being no room for the 
basal cells to take the arrangement which occurs in other Ctenophores. The position of the coste in 
deep lodges is well shown by the sections Pl. IX, Figs.6—11 and Pl. X. Figs. 2—6; this explains how 
the costee in vertical sections may be seen lying apparently quite within the body (PI. X, Figs. 7—9) 
The two cost lying in each lodge are separated by a narrow keel (Pl. IX, Figs. 6—r10). 

The tentacle apparatus is deeply sunk, enclosed by the tentacle sheath, which opens 
through a rather long and narrow canal, directed obliquely downwards, the opening being, as stated 
above, within the transverse furrow. The tentacles are fully developed and generally lie coiled 
up within the tentacle sheath (PIII, Figs.8—11, Pl. UI, Fig. 4), the latter being then considerably 
swollen. Sometimes, however, I have found them protruding through the sheath and penetrating 
into the furrow, the egg-membrane not allowing it to occupy any other room. It is a simple cord, 
covered by colloblasts, which are, however, much less numerous than in the grown specimens (comp. 
also Pl. X, Figs.2—4). The thick epithelium covering the tentacle basis has taken up its function as 
the colloblast-forming layer, having the same appearance as in the grown specimens (PI. X, Fig. 3, 
to compare with Pl. V, Figs. r—5, Pl. VI, Fig.7); at the margin this thick layer passes directly into 
the thin wall of the tentacle-sheath (Pl. IX, Figs. 1o—12). 

The transverse furrow which, as stated above, has reached so far upwards as to include 
the opening of the tentacle sheath, is deep and wide (PI. II, Figs. 1,4; Pl. X, Figs. 1-9); when closed 
as in the specimen represented in the sections in Pl. X, its walls are much folded. In the middle, 
near the mouth, the large folds, so characteristic of the grown animal, have begun to appear. The 
epithelium of the furrow is considerably thicker than the outer epithelium (comp. the sections figured 
on Pl. X), and has already been differentiated, the gland cells having been formed in considerable 


number. It is distinctly ciliated. The nuclei lie mostly at the base of the cells. 
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The pharynx (PI. III. Fig. 1, Pl. VIII, Figs. 12—14, Pl. VII, Fig. 3, 0.e.) has the walls rather 
strongly folded, except in the uppermost part, the folds protruding into its lumen. It is very probable 
that only the upper, smooth part corresponds to the pharynx of the grown animal, in which there are 
likewise no folds (Pl. VI, Fig. 2); the lower part with the folds would then develop into the large 
folds surrounding the mouth in the grown animal. This question I am not able to solve definitely, 
having only insufficient material of the following stages, in which this development must take place’). 

The infundibulum (PI. VII, Figs. 3, 10, Pl. VII, Figs. 12-13) is quite short, with thin, non-cili- 
ated, walls; from each side of it, in the sagittal plane, proceeds upwards a narrow canal, which opens to 
the exterior — the excretory canal. 

The general appearance of the gastrovascular system is easily seen on removing the 
epidermis of the embryo. (Pl. III, Figs. 1, 4, 6). Under each pair of costee protrudes a large sac (e. s.) 
there being four such sacs in all. At their base they are united two and two below each tentacle 
apparatus; the cavity of the sacs is in direct connection with thé infundibulum through the main cavity 
formed by their uniting in the middle line (Pl. VIII, Figs. 12—13). — It is easily seen that these four large 
sacs correspond with the four entodermal sacs of other Ctenophoran embryos. (Comp. Chun. Mono- 
graph. p. 115—116, Taf. VIII). In the sections the walls of the entodermal sacs are seen to consist 
partly of very large, vacuolated cells, partly of a quite low epithelium. In the outer part of the sacs 
the large cells are distinctly arranged in two separate groups (comp. Pl. TX, Fig. 13, Pl. X, Figs. 2—s), 
the structure being thus already the same as that of the gastrovascular canals of the grown animal. 
(Also in other Ctenophores the differentiation of the cells of the entoderimal sacs begins at the corre- 
sponding stage of development. Chun. loc. cit... The tentacular vessels have not acquired their def- 
inite shape as yet; the large entodermal cells are seen to fill out the two sides of the tentacle base 
(Pl. X, Figs.3—5), but there is no lumen discernible as yet. 

The genital organs have not yet been formed, and I have been unable to find in the 
sections any grouping of young cells which might be interpreted as representing the first rudiments 
of them. 

The musculature has already reached a considerable development, as seen by the sections 


(Pl. VIII—X; comp. also Pl. VII, Figs. 3, 10). It is especially well developed in the lobes. 


On reaching this stage of development the embryo is ready to leave the brood chamber. 


Having ruptured the egg-membrane, and probably at the same time the covering epidermis of the 


') The structure of the pharynx of WMertensia ovum, as described in the second part of this memoir, does not leave any 
doubt as to how these structures in 7Zyalfiella must be interpreted. In JZ ovwm there is a narrow upper part without folds, 
compressed in the sagittal plane; below this part the pharynx widens considerably, the strongly developed pharyngeal (or 
stomodeeal) folds (“Magenwiilste’) occupying the lateral (transversal) walls. The upper narrow part, which may be distinguished 
as the oesophagus, evidently corresponds to the narrow canal leading from the “suboral’ cavity to the infundibulum in 
Tjaifiella, designated above (p. 8) as the pharynx (PI. 1V, Fig. 4; Pl. VI, Fig. 2); this part should then likewise be designated 
as the oesophagus (as it is, in fact, designated in the figures). The lover part, the pharynx s.str., corresponds to the 
whole of the “suboral” cavity of Tjalfiella, the large folds, situated laterally (transversely) to the “mouth”, being 
beyond doubt homologons to the pharyngeal folds of Mertensia and the other Ctenophores. It follows 
further that what has above (p. 8, Pl. III, Fig. 11. 0) been designated as the true mouth-opening, is really only the opening 
from the pharynx into the oesophagus. To the mouth-opening in typical Ctenophores corresponds in Zyadfied/a the opening in 


the basal surface the two “chimney”-openings. — It was only after the above had been printed that these facts became 
clear to me on examining some specimens of JMJertensia ovum. 
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parent animal (— this can doubtless only take place through the enlargement of the size of the 
embryo —) it moves freely about in the usual way of Ctenophores — but probably only for a very 
short time, as seems to be shown by the fact that the youngest fixed stage is scarcely larger (2™ 
transverse diameter) than the Cydippid-embryo still lying within the egg-membrane (15 ™™). The young 
Cydippid then attaches itself to the Uméellula by the opened lobes; the secretion of the gland cells 
found in the epidermis of the lobes may probably be of some use in the attachment. The ends of 
the transverse furrow are now produced towards the aboral side (PI. III, Fig. 3); at some distance 
from the end, below the opening of the tentacle sheath, the two lobes unite with their edge, the 
upper part of the furrow thus being separated from the larger under part. It is easily understood 
how these separated-off lateral parts grow upwards carrying with them the tentacle sheath and thus 
form the “chimneys” so characteristic of the grown animal. The upper ends of the furrow thus 
become directly converted into the “chimney” openings. The change of their position from 
vertical in the young to horizontal in the grown must be due to the part where the edges of the 
lobes unite growing faster than the upper (adapical) side of the “chimney.” 

The coste have already disappeared totally. Their role is only to carry the young 
toa place some short distance away from the parent animal, they being thus reduced to be a temporary 
means of dispersal. The very close packing of the combs, which must evidently check their loco- 
motive power considerably, is in fair accordance with the reduction of their functionary importance. 

The gastrovascular system has undergone an important change from that found in the Cy- 
dippid stage. As seen by the Fig. 3, Pl. III, the large entodermal sacs have begun to branch 
at their outer end, which proves that they transform directly into the branching canals of the 
grown animal. From their base are seen to protrude a pair of smaller sacs. I do not doubt that 
they will give rise to the genital vessels and the genital organs. The definite proof of this cannot 
be given here, the specimen figured being unfortunately the only one found in the stage of meta- 
morphosis from the Cydippid-larva to the grown form, and I have not thought it right to sacrifice 
this highly important specimen for section. The apical organ of this specimen could thus not be 
studied more closely either, though it would have been very interesting to see, whether it has already 
begun to degenerate at this stage. Another structure, the origin of which it would be highly interesting and 
important to have made known, is the sense organ lying in the invagination above each genital organ in 
the grown animal. The solution of these questions must be postponed till further material comes to hand. 

The question whether dissogony occurs or not may be answered more definitely. It certainly 
appears very improbable that dissogony takes place, seeing that the genital organs have not 
yet begun to form in the Cydippid ready to leave the egg-membrane, and the free-swimming period 
of the animal being probably only quite short, judging from the size of the youngest metamorphosed 
specimen. Further, the observations of Chun (Dissogonie p. 102—103) have shown that the disso- 
gony of Bolina and Eucharis takes place only under the influence ‘of the high temperature of the 
surface waters, not occurring during the winter season, and is not known either in the Ces/ws larve, 
which during the summer months occur only in deep water, coming to the surface in the winter 
months, and it would thus seem very improbable that dissogony should occur in 7ja//iella, which lives 


in the depths of the cold waters of Greenland. 
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C. Regeneration. 


Several of the larger specimens of 7yadfiella in hand are remarkable through having the two 
halves of the body unequally developed, the very different size of the two “chimneys” being especially 
a conspicuous feature. The one chimney may be only half the size of the other, as in the specimen 
represented in Pl.I, Fig. 4, or even much smaller as in the specimen represented in Pl. I, Fig.8 — or 
it may be totally wanting as seen in Pl. I, Fig. 7. That the latter case is not due to damage done to the 
specimen through capture is shown by the fact that the edges of the furrow have united below 
the place of rupture. There can be no doubt that the figures quoted represent specimens in 
different stages of regeneration. In the fig.7 the regeneration has just begun, there being still no 
trace of the organs lost, viz. the tentacle apparatus, the outer pair of genital organs and the whole 
of the branching gastrovascular canals of that half of the body. In the specimen figured in Pl. I, 
fig.8, the regeneration has already been carried a considefable step farther. Both the tentacular 
apparatus and the genital organs have been formed anew, though the tentacle itself appears not to 
be developed as yet, and also the genital organs are still quite small. The branching gastrovascular 
canal has also been formed, giving off already three main branches. In the specimen represented in 
Fig. 4 the regeneration is nearly carried to the end; but the size of the whole right half and all its 
organs as compared with the left sufficiently shows that also this specimen is in process of rege- 
neration. (Also the fig.9, Pl. III, is from a specimen in regeneration). 

The histological processes of the regeneration have not been studied, the material in hand 
being not sufficient for that purpose. That such a study will prove most interesting is beyond doubt. 
Thus e.g. the formation of the genital organs and the sense organs attached to them might well be 
studied in this way. 

The question arises here whether perhaps the animal divides itself by autotomy, the two 
halves thus regenerating the part wanting. This question must evidently be answered in the negative. 
If such were the case, the division would doubtless invariably take place along the middle line (the 
sagittal plane), as appears to be really the case in the specimens represented in Pi.I, Figs.4 and 8 
— though the smaller size of the subsagittal genital organ of the not regenerating side makes it a 
little uncertain whether the division line was really in the middle of the animal. But the specimen 
represented in Pl. I, fig.7 gives sufficient proof that no voluntary division has taken place here. The 
division here has taken place between the subsagittal and subtransversal genital organs, only the 
latter together with the tentacular apparatus and the “chimney” having been lost. It is evident that 
a self-division along this line is not well imaginable. Specimens are also found in which the line of 
fraction has been quite oblique; in one specimen there is only one large genital organ, all the other 
being regenerated. There can thus be no doubt that the regeneration is caused not through 
autotomy but by damage done to the animal, perhaps by fishes or Crustaceans feeding upon 


- /T. ) o . . . . . 
it. The high percentage of specimens in regeneration among the material in hand shows that they 


must be very exposed to such damage. 
The very great regenerative power thus shown to exist in this animal is the more interesting 


as, according to Chun (Monograph. p. 241), the Ctenophores otherwise do not appear to be capable to 
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regenerate even unimportant parts removed from their body. In his famous memoir “Die Dissogonie” 
(p. 103) Chun even more definitely states that “den Ctenophoren nach den tibereinstimmenden Berichten 
aller Beobachter ein Regenerationsvermégen abgetrennter Theile durchaus abgeht”. That this is, how- 
ever, not an unexceptional rule, is proved also by the facts recorded below of Bolina infundibulum. 
This Ctenophore I have found to be in possession of even quite a remarkably great regenerative 
power. Also Beroé cucumis appears to be capable of regenerating large and important parts of the 
body, though I have made no direct experiments with this form. From this I would be inclined to 
think that Chun is not right in his statement, it seeming rather singular that the Bo//na should 


differ so conspicuously from other Ctenophores (except 7Zja//iella) in this respect. 


D. Affinities of Tjalfiella. 


Turning now to the question of the relations of 7Zja/fel/a to other Ctenophores, the atten- 
tion is naturally first directed towards the other aberrant Ctenophores known, viz. the two genera 
Ctenoplana and Coeloplana, constituting the order Platyctenida. 

It is easily seen that there are several points of resemblance between Zjalfella and Ctenoplana. 
The coste are deeply sunk in Cfenoplana as in the young 7Zjalfella. According to both Korotneff 
and Willey the costee of Crenoplana are withdrawn by means of a specially developed muscular system; 
as it is shown below that the peculiar muscular system ascribed to Cfenoplana by Korotneff and 
(partly) by Willey is nothing but the tentacle, withdrawn into the sheath, it becomes very improb- 
able that such special retractor muscles of the costee really exist. The fact that the young 7Zjaljella 
has its coste sunk in a similar way (without being retracted by muscles) would seem to indicate that 
it is also their natural position in Cfenoplana. I would suggest that the supposed retraction is only 
the lying down of the combs, when swimming is interrupted. — Korotneff’s suggestion (Op. cit. p. 250) 
that the combs of Crenoplana have lost their function as swimming apparatus and become “ein Schutz- 
apparat, wie die Borsten der Anneliden” is, of course, refuted by Willey’s direct observation of their 
being used in the usual way. 

A feature specially worth mentioning is that Cfezoplana can fold itself up in the transverse 
plane, having thus two large lobes, which it can open or lay together, just as is the case in the young 
Tyalfiella. 

Also in the structure of the gastrovascular system there is a considerable resemblance between 
the two forms. As seen from the figure 3, (p. 26), copied from Korotneff, there is a pharyngeal cavity 
with richly developed folds as in Zja/fella. Korotneff regards this cavity as the stomach, the folds 
being regarded as “Darmiste” (Op. cit. p. 241). The oesophagus and infundibulum are mainly alike 
in both forms; both have a richly developed branching peripheral gastrovascular system (anastomosing 
in Ctenoplana, not anastomosing in Zja/fella), and both lack the meridional canals. — On the other 
hand there would appear to be also some very essential differences in the gastrovascular system. The 
branching peripheral canals are stated by Korotneff to arise from the folds of the pharyngeal cavity, 
while according to Willey (p.328) “the two end-lobes are in open communication with the peripheral 


canal system”. There can certainly be no doubt that the observations of Willey regarding this 
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point are correct, and thus the peripheral canal system has the same origin in both Zjalfella and 
Ctenoplana — assuming that the “endlobes” of Willey are those between the two outer pairs of coste 
in his Fig.1. In the very diagrammatical figure 11 of Willey’s paper these lobes would sooner be 
taken to represent the tentacle vessels, as what Willey later on mentions as the “terminal lobes” 
decidedly represent the tentacle vessels. It seems that Willey has not reached full clearness on this 


point; but I cannot doubt that the branching canals really arise from the outer lobes, not from the 


tentacle vessels. 


Fig. 3. Vertical section, somewhat oblique, in the transversal plane, through Ctenoplana Kowalevskit. (After Korotneff. Op. cit. 

Taf. VIII. Fig. 3). The letters are those of Korotneff. Lm. ‘“grosse Langsmuskeln” (= tentacle); M. Mund; Mg. Magen (= folds 

of the pharyngeal cavity); mk. “Magenkanal’’ (— probably sections of the tentacle); Rp. Rippenplatten; st. “Sinnestentakeln”’; 
T. grosse Tentakeln; tm. dorsoventrale Muskeln; tr. Trichter (infundibulum). 


Regarding the histological structure of the peripheral canal system I venture to suggest that 
there will prove to be perfect accordance between the two forms. It is true, Korotneff states them 
to be lined all round with a simple, uniform epithelium (comp. his fig.9) and Willey (Op. cit. p. 328) 
even states that they appear in sections “merely as the spaces partitioned off by the dorsoventral 
trabeculae, which Korotneff describes as dorsoventral muscles”. But in the figure 4, copied from 
Willey (Op. cit. Pl. 21, Fig.5), a rather distinct indication of the two walls of high epithelium is 
seen in the space directly below the genital organ, as described above for 7Zjalfella. 1 do not doubt 
therefore that the histological structure of this canal system will prove to be identical with that of 
Tjalfiella, so that the peripheral canal system, upon the whole, is evidently another essential point of 
resemblance between Cfenoplana and Tjalfiella. 

The central part of the gastrovascular system, however, appears to differ very considerably 
in the two genera, both in its general configuration and in its anatomical and histological structure. 
A very conspicuous feature is the possession of a pair of large lobes in the sagittal plane. This 
is a feature entirely unknown in typical Ctenophores; but in Coeloplana a corresponding pair of 
lobes occur, from which a system of branching canals arise; it might then perhaps not seem un- 
reasonable to suggest that also in C/enoplana they give rise to branching canals. In Zjalfella there 
is no trace of such sagittal lobes from the gastrovascular system, probably as a consequence of the 
compression of the body in the sagittal plane, while in the flattened, widened body of Cftenoplana and 


Coeloplana there is room enough for this structure. This is the first difference of any importance 
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noticed in the inner anatomical structure between Zjalfella and Ctenoplana. But there would seem 
to be other important differences. 

According to Willey’s description the gastrovascular system of Cfenoplana is characterized 
by the possession of a pair of peculiar “gastric glands” and some not less peculiar “gastric 
proliferations” from the walls of the terminal gastric lobes; the cells of these proliferations “appear 
to assume the properties of chloragogenous cells, and numerous yellowish refringent concretions 
occur in and amongst them” (Op. cit. p. 330). (Comp. 4he fig.5 of Willey’s paper, here reproduced 
in fig. 4). It appears to me beyond doubt that these “terminal gastric lobes” are the tentacle 
vessels, their lumen being lined with large, clear entoderm cells, as in Zjalfella a.o. Ctenophores. 
The supposed chloragogenous cells 
are the colloblasts of the thickened 
tentacle base (— which may, indeed, well 
recall chloragogenous cells —). Quite the 
same evidently is the explanation of the struc- 
ture thus described by Korotneff (p. 244): = 
“Au einer Seite des Tentakels befindet sich 
eine feinkénige, vielleicht driisige und sich 
stark farbende Bildung; die andere Seite 
besteht aus einem schwammigen Gewebe”. 
(Comp. Fig. 3). — The “gastric gland” is thus 
described by Willey (p.330) “As the median 
walls of the neighbouring terminal lobes fuse 
together on nearing the median canal which 


connects them with the stomach, the minute 


cellules which compose the greater part of Sa 
Fig. 4. Sagittal Section (somewhat oblique) through Ctenop/ana, 


the proliferations in question are replaced by : : Z 
reproduced from Willey, Op. cit. Pl. 21, fig.5. The letters are 


long pyramidal cells which compose a coimn- those of Willey. cz. genital cecum; ch. “chloragogenous cells” 
: meri ‘=colloblasts); cil. ciliated epithelium of ventral surface; c. p. 
o o 

pact gland, having = radiating structure due “Ctenophoral plate” (= costa), retracted; d.e. dorsal spongy vacu- 
to the peculiar arrangement of the cells. I olar non-ciliated epithelium; ent. “coelenteron”; ep. digestive epi- 
: 3 thelium; gen. “genital proliferation on the wall of the genital 
will call this a gastric gland, and hope ceecum’’; g. p. “gastric proliferation”; mes. mesenchymatous tissue; 
that at some future date light may be thrown t.0. opening of tentacle sheath; t.s. tentacle sheath; v.e. non- 


A ‘ ciliated glandular epithelium of the ventral surface. 
upon its nature”. I think I am able to throw 


the light wanted upon this peculiar structure; though no figure is given of it, the description seems 
to me to leave no doubt but that it is only the tentacle-base, the radiating structure being due 
to the arrangement of the muscles in the tentacle-root. 

After this explanation of the two supposed peculiar structures of the gastrovascular system of 
Ctenoplana, it is evident that there is a very close similarity between Cfenoplana and Tjaljiclla, also 
in the gastrovascular system, the only difference of greater importance being the absence of the sagittal 
lobes in TZjalfella. (The absence of anastomoses between the peripheral canals in Zjalfella can 


scarcely be a character of primary importance). 
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It should still be mentioned, in connection with the gastrovascular system, that, according to Willey 
(p. 328), there is no excretory opening in Cfenoplana, while in Tjalfiella there is, at least, one. It would 
not seem improbable, however, if further researches will prove such openings to exist also in Crenoplana. 

A great difference would appear to exist betwen Zalfella and Ctenoplana in regard to 
the m Weenies system. Korotneff (p. 247) describes no less than three different muscular 
systems in Cfenoplana: 1. a dermal muscular system, 2. dorsoventral muscles and 3. a system of long- 
itudinal muscles (“selbstindige Muskulatur der Ruderplattchen und Tentakeln”), The first of these 
systems evidently corresponds to the usual Ctenophoran musculature, as appears from the description. 
The dorsoventral muscles would appear to correspond, partly at least, to the radially arranged muscles 
of other Ctenophores, though Willey may be partly right in maintaining (p. 328) that they are only 
the dorsoventral trabeculee between the branches of the peripheral canals of the gastrovascular system. 
(These trabecule, however, will doubtless prove to contain muscles also). Much more remarkable is 
the longitudinal muscular system, which would appear to bé something otherwise quite unknown 
among Ctenophores, as pointed out by Korotneff. There are two pairs of longitudinal muscles; 
‘Jedes Paar korrespondiert mit seiner Seite und dient dazu die betreffenden Rippenplattchen in Bewe- 
gung zu bringen, d.h. die letzten aus- und in die Taschen hineinzuziehen. Dabei aber verwachst 
jedes Paar, bevor es sich an die Plattchentasche anheftet, zu einem gemeinsamen Muskelbiindel, 
welcher im Querschnitte ein mondf6rmiges Aussehen bekommt. Nach dem Anheften behalt der 
Muskel dieselbe Form einige Zeit, um spater sich wieder zu theilen, bis an die folgende Plattchen- 
tasche. In der Mitte zwischen zwei Taschen liegt jederseits ein Tentakel, dessen Muskulatur auch 
von den Lansgmuskeln geliefert wird; dabei erfolgt dieselbe Verschmelzung von dem entsprechenden 
Muskelpaar, wie es fiir die Rippenplattchen soeben beschrieben ist”. — Similarly Willey writes: 
“The muscles of the tentacles form part of the voluminous musculature, which, so far as I can make 
out, affects the retraction of the aboral sense-organ and of the ctenophoral plates, which can be com- 
pletely drawn into the body”. “At a short distance on either side of the median stomachal plane the 
sections in contracted specimens are almost entirely occupied by the convoluted bundles of muscles” 
(p. 328—29). From a closer inspection of the figures 
of this muscular system given by Korotneff I 
have become fully convinced that this remarkable, 
complicated structure is nothing but the tentacle, 
retracted and curled up within the tentacle 


sheath. In the figure 3 of Korotneff reprod- 


uced above (Fig.3) a pair of such “muscles” are 


Fig. 5. Section through the supposed “excretory canal” (Ex.k.) Seen lying above the tentacle base, evidently within 
and “longitudinal muscles” (Im.) of Ctenoplana. 


(After Korotneff, Taf. VIIL Fig. 4) the tentacle sheath; still more convincing is the 


Fig.4 of Korotneff, reproduced in Fig.5; it is 
quite beyond doubt that this figure represents a section of the tentacle curled up within the sheath, not 
an excretory canal and longitudinal muscles as Korotneff thinks. — That the “excretory canal” is 
really the opening of the tentacle sheath was observed by Willey; as seen from the above quoted 


passage he did not, however, understand the nature of the “longitudinal muscles”, so that when 
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Abbott (Op. cit. p.44) says: “As Willey suggests, there is no doubt that Korotneff was describing 
a section through the tentacles.... The muscular fibres of the tentacle stalk might well be taken for 
longitudinal musles”, Abbott has probably himself understood the whole matter; but Willey, who 
speaks of “the convoluted bundles of muscles” can scarcely have had the right view of it, since his 
convoluted “muscle bundles” can evidently be nothing but the curled-up tentacle. — The histological 
structure of the “longitudinal muscles” is also in full accordance with the supposition of their being 
the tentacle; the “nuclei” round the pheriphery of the bundles are the colloblasts, the “Fasern” the 
real muscles of the tentacle. What Korotneff regards as the tentacle is only its basal part. 

Herewith I think that the true nature of this remarkable muscular system of Ctenoflana has 
been shown; there is then obviously no essential difference in regard to the muscular system between 
Tjalfiella and Ctenoplana, or between these forms and the typical Ctenophores. 

While, thus, neither the gastrovascular nor the musctilar system of the two forms differs very 
essentially and not at all so considerably as would appear from the description of Cfenoplana, the 
matter seems different with the genital organs. 

The genital organs of Cfenoplana were not found by Korotneff; but Willey discovered in 
his specimens of Ctenoplana Korotneff the male genital organs, four in number, situated between the 
subtentacular and the subsagittal cost, at the outer end of the “terminal lobes” of the main gastro- 
vascular system, before the beginning of the branching peripheral canals, as may be concluded, 
though Willey does not state this expressly. As points of resemblance with Zja/fel/a may be noticed, 
their being single glands, not series of glands as in typical Cteno- 
phores; further that their cavities (the “genital coeca” of Willey) are 
in direct connection with the gastrovascular system; also their position 
appears to be mainly the same in the two forms. That there are only 
four genital organs in Ctenoplana, eight in Zjalfella, is, of course, a 
very conspicuous difference; but it is not unparalleled among the 
Ctenophores; thus in Ewchlora rubra (KOll.) the genital products are 
developed only in the subtentacular vessels, while in ELuchlora filigera 
Chun they are developed in all eight meridional vessels; this conspi- 
cuous difference is, however, not held by Chun as of more than specific 
value, and accordingly this difference between Cfenoflana and Tjal- 
frella cannot be taken to be of very great importance. More remark- 


able is the statement that in C?fevoplana the genital organs represent 


only the testes, a feature quite unparalleled among Ctenophores. 


Willey suggests (p.329, Note) that Ctenxoplana may be a protandric Fig. 6. Section through genital organ 
of Ctenoplana (reproduced, in “4 size, 


hermaphrodite, which might account for his being unable to find the Willey, PL 21, fig). The letters 


female genital organs. I would think this suggestion much more are those of Willey. cx. genital 
cecum. d. genital duct. s'—s*. differ- 


probable than that the animal is unisexual. It would, however, be ent stages of the development of the 
very desirable to have this question examined closely on fresh material;  SPeT™matozoa. & Pp. tunica propria. 
I confess that the figures of the genital organs given by Willey, especially Fig.9 (reproduced here 


in Fig.6), do not seem to me very convincing. In fact “the genital coecum” in this figure with its 
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lining of large cells recalls the prominent part of the ovary in Zjalfella, shown e.g. in PLIV, Fig. 3, 
the left genital organ on the upper side of the figure. I do not venture, of course, to maintain that 
this “genital coecum” really represents the ovary, but I must maintain that it cannot be considered 
as definitely proved that the genital organs of Cfenoplana are unisexual, and for my own part I think 
it very probable that they will prove to agree completely with those of Zjalfella in regard to the 
presence of both testis and ovary in the same organ. 

Another point in the structure of the genital organs of C/enoplana is that they are surrounded 
by a tunica propria. In Tjalfiella 1 have been unable to find anything which might be termed thus, 
and it is also totally unknown in other Ctenophores. As Willey’s figures are, upon the whole, not 
very elaborate, I confess that I cannot feel quite convinced of the existence of this tunica propria; in 
any case, it seems to me very desirable to have this point made the object of further researches. 

The most remarkable statement about the genital organs in C/enoplana is, however, that they 
open to the exterior through one or more ducts each. Though the figures 7—9 of Willey’s paper 
seem to show this to be really the case, I would recall the well known ectodermal invagina- 
tions over the genital organs in Cadlianira, and especially those of Zjalfella. In these two cases 
it is beyond doubt that they have nothing especially to do with the genital organs. The fact that 
Ctenoplana is the only Ctenophore known which appears to have such genital ducts, which are thus a 
quite unparalleled feature among Ctenophores, makes it, at least, very desirable to have the matter 
reexamined. — If they are really genital ducts, it may perhaps be explained as a special adaptation 
of a structure homologous to the invagination over the genital organs existing in Zjalfella. 

Having thus shown that the apparent great differences in the gastrovascular system and 
muscular system between C/enoplana and Zjalfella are due to misconceptions in the description of 
Ctenoplana, and that there is likewise very probably fair accordance between their genital organs, 
at least in the main points, I think it evident that these two forms are indeed nearly related, 
the differences being mainly of adaptive nature, due to the different habits of the animals. The dis- 
appearance of the coste, the rudimentary condition of the apical organ and the development of the 
peculiar chimneys in 7Zja/fella are quite evidently adaptations to its sessile habit. Finally, the lacking 
of the sagittal lobes of the gastrovascular system in Zjalfella is in accordance with the compressed 
shape of its body. Differences not to be thus explained are: the structure of the tentacles (unbranched 
in Zjalfiella, branched in Ctenoplana}, the character of the peripheral canals of the gastrovascular 
system (anastomosing in C/enoplana, simply branched in 7Zyalfella), the existence of only four genital 
organs in Cfenoplana, while Tjalfiella has eight. Also the presence of genital ducts in Cfenoplana, 
if it proves to be a fact, is a feature not to be explained as an adaptation to the habit of animal. These 
differences are, however, not of primary importance. That C/enoflana and Zjalfiella form two very 
well distinguished genera nobody, I think, will deny; but I think it equally evident that these two 
genera, in spite of their very different appearance, are nearly related and belong to 
the same family. 

The anatomy of Coeloplana is not sufficiently known for a detailed comparison with 7jalfella, 


but through Abbott’s very important paper “he morphology of Coeloplana” (Zool. Jahrb. Abt. f. Anat. 
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24. 1907)') several important additions have been made to our knowledge of this highly interesting 
Ctenophore. 

There is no folding plane, the animal having acquired a quite Planarian-like habit. The gastro- 
vascular system affords some essential points of resemblance to Zjalfella. The stomodzum contains 
in its outer part (the pharynx) a rich system of folds, the inner part (the oesophagus) being narrow 
and provided with long cilia as in Zjalfella and Ctenopflana. From the infundibulum two unbranched 
tubes rise towards the dorsal side, both unbranched and both opening to the exterior; “as in the 
typical Ctenophores these arise in such a position that along the tentacular plane the lower one is to 
the right, the upper one to the left of that plane”. In Zjalfella (the grown animal) only one of the 
tubes has been definitely shown to open to the exterior, the opening lying nearly in the sagittal 
plane. In Ctenoflana no opening has been found. Jn any case they all agree in the tubes being 
simple, and I suppose future researches will show them to agree also as regards the opening of the 
tubes and the position of these openings. 

As in Zjalfiella and Ctenoplana there is a branching peripheral canal system arising from the 
main branches of the gastrovascular system. As in Ctenoplana a pair of sagittal lobes proceed from 
the infundibulum, and these lobes give rise both to the peculiar dorsal respiratory tubes and to branch- 
ing canals which anastomose with the other peripheral canals. The histological structure of the 
canals appears to be as in Zjalfella, judging from Taf.9, Fig.14, of Abbott’s memoir. — There thus 
seems to be accordance in the main points regarding the structure of the gastrovascular system in 
all the three genera, the non-existence of the sagittal lobes in Zja/fel/a being probably an adaptation to 
its body shape, and thus of secondary importance; likewise the fact that the peripheral canals are 
anastomosing in Cfexoplana and Coeloplana, not anastomosing in 7Zjalfella seems to me of minor 
importance. — (Regarding the origin of the sagittal lobes as explained by Abbott for Coeloplana 
(Op. cit. p.64—65) I confess that I feel rather convinced of the incorrectness of this explanation, in 
which the pharyngeal vessels, not existing in Zjadfella, play an important role; but to enter on this 
point here I find of little use, especially so long as the development of Coelof/ana is completely 
unknown). Regarding the genital organs, which have not yet been observed, it may not be unreasonable 
to expect that they will prove to agree in the main points with those of the two other genera, and 
that their relation to the gastrovascular system in both Cveloplana and Cfenoplana will prove to be 


essentially as in Zyalfedla. 


1) Abbott's “Preliminary Notes on Coeloplana”, in Annot. Zoolog. Japonenses. IV. 1902. p. 103—108, contain some 
information not included in his final paper. Thus e.g. the following highly interesting statement (p. 105): “It not only crawls 
in any direction whatever but it frequently goes in more than one direction at once and the two halves, starting off for 
opposite sides..., often stretch the middle part to the breaking point”. — Further the statement “where one is found, others 
are quite sure to be, and the situations in which they are found are sometimes strongly suggestive of multiplication by divi- 
sion, tho no evidence has been obtained yet as to that point” is worth recollecting in connection with the above remarks on 
the regeneration of 7Zalfiella. 

Concerning the tentacles it is stated that “the secondary branches are covered with batteries of nettle cells’. In 
the final paper (p.56) these branches are stated to be “covered with typical Ctenophoral adhesive cells (lassocells, colloblasts) 
that sometimes, when the tentacle is fully extended, appear to be arranged in groups or batteries’’ — no mention being made 
of the “nettle cells’, which are evidently due only to a less precise terminology. This fact has, unfortunately, occasioned 
a separate generic name for the Japanese Coeloplanas. Schouteden in his paper “Les affinités des Cténophores et Polyclades” 
(Ann. soc. Zool. et Malacol. de Belgique. XI. p. 1905. CXVII), establishes for these forms, mainly on the supposed presence 
of nematocysts, otherwise unknown among Ctenophores (the often quoted exception, Zuchlora rubra, according to Samassa, 
Op. cit. p. 173, has not nematocysts) a separate genus, Psexdocoeloplana. This name, evidently, must be dropped again as a 
synonym only of Coeloplana. 
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It is thus seen that the genera Zjalfiella, Ctenoplana and Coeloplana agree in several important 
characters: the numerous folds of the pharyngeal cavity, the branching ‘peripheral canals and 
the lacking of the meridional canals of the gastrovascular system, the unbranched excretory 
canals and (probably) the single genital organs. All these characters distinguish them sharply from 
all the rest of the Ctenophores. The rudimentary character or total loss of the costee might not a 
priori be taken as a proof of the near relation between these forms, as it is evidently an adaptive 
character; but since it is in accordance with the other characters, it tends to accentuate the near 
relation between the three forms. 

Much more different from Zjadfella are the two other forms made known recently as trans- 
formed Ctenophores, viz. Dogielia malayana Pedaschenko and /Hydroctena Salenskii Dawydoff. It will be 
desirable to give some remarks on these two forms also on the present occasion, in order to show 
whether they have possibly any relation to Zja/fiella. 

Dogielia at the first sight recalls the gastrovascular system of a Cydippid, agreeing therewith 
in all main points, as the describer, Prof. Pedaschenko, has not failed to remark. (Comp. Fig. 7, 
reproducing Fig. 1. Tab. I, of Pedaschenko’s memoir). The vertical plates at the ends of the vessels 
(“Kérperaste”) contain the genital organs, arranged in the 
usual way, the male genital organs along one side, the female 
organs along the other side; doubtless they represent the costa 
of typical Ctenophores, as maintained by Pedaschenko. 
They do not, however, carry swimming plates; accordingly it 
is suggested that the animal moves only through the con- 
traction of the muscular elements found in the jelly. These 
muscular elements are rather well developed, the author dis- 
tinguishing both longitudinal and circular muscles. But the jelly 


itself is remarkably little developed, and still more remarkable 


is the ectoderm of the animal. “An der Gallertoberflache ist 


Fig.7. Dogielia malayana, ca. |;. From Peda- 


schenko, who, however, places the animal weit nicht tiberall ein gesondertes Epithel zu sehen, sei es als 
in the inverted position. 


eine ihr aufligende sehr feine Membran oder als einzelne sehr 
abgeplattete Zellen. An einigen Stellen findet man zwar an der Peripherie Zellen, jedoch hangen sie 
mit der Gallerte zusammen. Sie liegen in der Gallerte, wenn auch in ihrer oberflachlichsten Schicht 
und sind von ihr durch keine Demarkationslinie getrennt... Bald findet man sie auf Schnitten ein- 
zeln, bald mehrere auf einer geringen Strecke. Es sind aber auch grosse Strecken der Gallertober- 
flache durchaus kernfrei. Diese Thatsachen fiihren mich zur Vermuthung dass die Gallerte ein Pro- 
dukt des fusseren Epithels hauptsichlich ist, welches dabei im oralen K6rperabschnitte zum grossten 
Theil aufgebraucht wird”. (p. 22—23).— This condition of the ectoderm is, indeed, exceedingly remark- 
able. The two photographic figures of sections (Tab. II, Fig.4 and Tab. III, Fig.6} accompanying 
Pedaschenko’s memoir decidedly give the impression that the animal has no ectoderm at all; only 
some slight remains of jelly are found in the more protected spots. Instead of this paradox — an 
animal without ectoderm — the true explanation of Dogielia malayana seems to me to be that it is 


really the gastrovascular system alone of a Cydippid, the whole jelly and ectoderm (and 
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the swimming plates) having been lost through the handling of the animal in the net. The more 
remarkable circumstance here is not the disappearance of the jelly and the skin, but the fact that the 
gastrovascular system has remained in connection as a sort of “skeleton”; though remarkable enough 
it is, however, much less improbable than the existence of an animal without skin. 

The Yogielia thus explained is no longer one of the most 
aberrant Ctenophores made known; it very probably belongs to the 
Cydippids. Possibly it will prove to represent a separate genus 
within this group, so that the name Dogzeliaa may perhaps be 
retained (— the relation of the interradial vessels to the tentacular 
sheaths seems somewhat unusual —); but the order “Actenz” 
established for it by Pedaschenko, in any case must be dropped. 
To Zjalfella it has evidently no near relation. 


While there is no doubt that the Dogvelza is really a Ctenophore, 


or at least part of a Ctenophore, the Ctenophoran nature of the //ydvoc- 
tena Salenski*) is very problematic. In the presence of an apical i 

. és . A Fig. 8.  Aydroctena Salenskit (after 
sense-organ it certainly recails in some degree the Ctenophores; but Dawydoff). gn. tentacle sheath: 
the fact that there are two otoliths is a prominent difference from ™"br- manubrium; org. ab. apical or- 

gan; tcl. tentacle; vl. velum. 

the Ctenophores, which have always only one. otolith. Another 
fact recalling the Ctenophores is the existence of only two, aboral, retractile tentacles, lodged 
within well developed tentacle sheaths. They possess a strong muscular core as do the tentacles of 
the Ctenophores, in decided contrast to the Hydromedusz. But here the resemblances stop; and the 
differences are certainly much more important. There is a well developed velum and manubrium 
but no coste; no colloblasts are found, but cnidoblasts. The whole histological structure is quite 
different from that of Ctenophores. I fully agree with A. G. Mayer (Medusz of the World. II. roto. 
p. 459) that the resemblances between //ydroctena and Ctenophores are “merely parallelisms, none of 
which indicate a genetic relationship with Ctenophoree”. //ydroctena is a Narcomedusa, resembling 
the genus Solmundella in all respects, excepting its apical sense-organ, peculiar structure of the ten- 
tacles and the absence of marginal sense-organs, the resemblance being rendered closer by the 
recent discovery by Woltereck2) that the larva of Sodmundella has a ciliated, apical pole-plate. Thus 
the only feature remaining exceptional for a Narcomedusa is the muscular core of the tentacles. — 
The parallelism sought by Dawydoff between Aydroctena and Cfenoplana in the structure of the 
excretory vessels is accordingly, at most, an analogy, viz. in case these vessels really do not open to 
the exterior in Ctenoplana, as is maintained by both Korotneff and Willey, but which can, by no 
means, be regarded as an established fact. — In his note “Systematische Stellung von Hydroctena 
salenskii” (Zool. Anzeiger. XXVII. Nr. 18. 1904. p.569) K. C. Schneider maintains //ydroctena to be 
a true Ctenophore; the undeniabe resemblances to the Hydromedusze are regarded as “Konvergenz- 
ercheinungen”. Schneider “homologisiert ohne weiteres die sog. Subumbrella samt Velum mit dem 


1) © Dawydoff. Hydroctena Salenskii, (Etude morphologique sur un nouveau Coelentéré pelagique. Mém. Ac. Imp. 
d. Sci. St. Pétersbourg. 8. Sér. XIV. Nr. 9. 1904. 

2) R. Woltereck: Bemerkungen zur Entwicklung der Narcomedusen und Siphonophoren, Verh. d. deutsch. Zool. 
Gesellsch. 1905. p. 115. 
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Ctenophorenschlund”, because their histological structure is not in accondanre with that generally 
found in the Hydromeduse, while they more resemble what obtains in Ctenophores. The resemblances 
to Hydromedusze are thus restricted to “die velumartige Einkrtimnung des unteren Korperrandes, der 
ausserdem durch etwas reichlichere Muskelentwicklung und entsprechende Verdickung des Nerven- 
systems zu einem inneren Ringnerven ausgezeichnet ist, und ferner auf die Anwesenheit eines kurzen 
sogenannten Magenstiels” — which are regarded as of no importance. “Subumbrella, Velum und 
dusserer Velumrand sind in ihrer bekannten Ausbildung, als Bewegungsorgan und Sinnes- 
zentrum, fiir die Medusen so wesentliche Charaktere, dass deren vollkommener') Mangel bei 
Hydroctena ohne weiteres jede phylogenetische Ableitung der letzteren von den Hydromedusen ablehnen 
lisst. Es kann sich nur um eine Anahnelung, eine Konvergenzerscheinung (Pseudovelum), handeln”. 
/lydroctena is thus “einzig und allein an die Ctenophoren, in keiner Weise aber an die Cnidarier, an- 
zuschliessen. Sie stellt eine merkwitirdige, zweifellos jugendliche, daher besonders schwierig zu beur- 
teilende aberrante Ctenophore, ahnlich Coe/o- und Ctenoplana,* dar, fiir die man eine besondere Ord- 
nung wird aufstellen miissen, ohne dass aber die Notwendigkeit erwachst, auf Grund des Mangels von 
Ruderplattchen eine ganz neue Klasse einzurichten. Ftir die Erkenntnis der verwandtschaftlichen 
Beziehungen der Ctenophoren zu den Turbellarien erscheint //ydroctena zurzeit bedeutungslos”. 

It does not appear to me necessary to discuss Schneider’s arguments for the Ctenophoran 
nature of Hydroctena; his whole reasoning appears rather too much influenced by the preconceived 
idea that //ydroctena should be a Ctenophore. I would only point out that it seems, in the present 
state of knowledge, unjustifiable to lay so much stress on some points in the histological structure as 
is done here, while at the same time another important histological fact (the cnidoblasts) is regarded 
as of no importance. Schneider has, in fact, produced no additional evidence for the Ctenophoran 
character of Hydroctena. — To Tjalfella it has no relation whatever, and no more to Cfenoplana 
or Coeloplana. ‘The same applies to the Cfenaria ctenophora of Haeckel; this latter form, however, 
need not be discussed here anew. 

One form must still be mentioned, which has been maintained as a relative of Coeloplana and 
Ctenoplana, viz. the Heteroplana Newtont of Willey (On Heteroplana, a new genus of Planarians. 
Quart. Journ. Micr. Se. N.S. 4o. 1898. p. 203). I confess that Iam quite unable to see in the description 
of this animal given by Willey the slightest reason for associating it with Cocloplana and Cteno- 
plana. ‘The anatomy is very incompletely known; it is stated, however, that there is a cerebral 
ganglion and a large number of marginal eyes. On the other hand, there are no tentacles and no 
apical organ; there are some branching intestinal canals and the mouth is placed in the middle of 
the length of the body, otherwise nothing is known about the gastric system. “Through the whole 
body, and especially prominent in the anterior and posterior regions, is a close reticulum formed by 
the anastomosis of fine moss-like tubules which probably constitute the genital apparatus”. — That 
there is here not the slightest indication of a Ctenophoran nature I think will be universally agreed. 
In spite of the anatomical structure, however, Willey states that “on account of its remarkable 
relations of symmetry I (he) should place this genus in the order Archiplanoidea, established by me 
(Willey) for the reception of Coeloplana and Ctenoplana, because ... it would appear to be more 
nearly related to a biradial than to a bilateral type like the Planarians. This seems to follow from a 


) I am responsible for the emphasis here. 
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consideration of such a form as Cfenoplana”. Willey claims to have proved conclusively that the 
tentacle axis of Ctenoflana corresponds to the longitudinal axis of the flat-worms. But Ctenoplana, 
when creeping, has not one of the tentacles directed forwards, it creeps with one side foremost, viz. 
after the sagittal axis. //eteroplana moves “Gn a somewhat one-sided fashion, and the number of mar- 
ginal eyes on the forwardly directed lobe is more than twice that on the corresponding lobe on the 
opposed side of the frontal region”. /7eteroplana “is almost directly derivable from a biradial type of 
the same grade of organisation as Cfenoplana. But in Heteroplana the direction of locomotion (creeping) 
has been definitely localized, and the side (namely the right side) to which the preference has been 
given has for that very reason predominated over the other (left) side. In other words, in //eteroplana 
there is hypertrophy of the right side and atrophy of the left”. 

Instead of entering on a discussion of Willey’s profound reflections on the relations of sym- 
metry I will only give a reproduction of the sketch of Heteroplana given by Willey (Fig.9). Is not 
the only reasonable explanation of the figure this, that it represents a Planarian which has, in some 
way or other, lost the left half of its body and is now about to regenerate it? The fact that 
Willey did not find more than one specimen is certainly not against such an expianation. Herewith 
I think we may safely leave this animal out of the discussion. 

Gastrodes parasiticum Korotneff there is no reason to dis- 


gaa2-4 


cuss here, its affinities to other Ctenophores being quite obscure; 


I think it would be hard to find any special relation between it and - oa e 
Tyalfiella. The question about the systematic affinities of Gastrodes eS 
can upon the whole scarcely be solved before its development has e~ 


been studied. 


Having thus critically examined the different forms of real or ‘Y 
supposed, aberrant Ctenophora and pointed out how far they show 9.___/ 
structural resemblances to Zya/fella, the question remains whether ; > ri. 
perhaps a nearer relation can be shown to exist between any of the = jc Use 


groups of typical Ctenophores and Zjalfella. This question must, I 
think, be answered in the affirmative. 

Taking first the Beroids, it must be conceded that the well 
known proliferations from their meridional canals in some way remind 


one of the branching peripheral canals in 7Zjalfella (and Coeloplana We 


and C/fenoplana). Further the peculiar development of the polar plates 


of Beroe') recalls the condition found in Cfenoplana, as pointed out Fig. 9. Heteroplana Newtoni Willey. 
(From Willey. Op. cit.) e. eyes; Li. 
“left rudimentary intestinal diverti- 
in Zjalfella shows beyond doubt that it has no real relations to the  cula”; o. position of mouth on ventral 
surface; r.i. right intestinal diverticula. 


by Willey (Ctenoplana p. 332). However, the presence of tentacles 


Beroids; it is needless then to point out the other characters in which 
they differ from each other. The resemblance in the branching canals of the gastrovascular system are 
merely a superficial analogy, as is also the resemblance between the polar plates of Ctenoplana and Beroé. 


1) Perhaps not found in all Beroids; it remains uncertain whether the species of the genus Pandora have the polar 
plates thus developed — in any case P. mitrata Moser appears to have simple polar plates. Moser, Japanische Ctenophoren. 
Abh. Bayr. Akad. d. Wiss. I. Suppl. 4. 1908. p. 35. (Beitr. z. Naturgesch. Ostasiens, herausg. v. Doflein). 


on 


36 CTENOPHORA. 

While it would scarcely be possible to point out other resemblances between 7Zjalfella and the 
Cestidee than those necessarily following from the fact that both are Ctenophores, the case is different 
with the Lobate (— including the Ganeshidee —). On comparing the young Zjalfella in the Cydippid- 
stage with a young Lobate, we find a conspicuous resemblance in the oral lobes, though they are not 
quite so early developed in the Lobate (in any case in Eucharis multicornis and Bolina infundibulum, 
the only two forms whose development has been studied more closely as yet). Further the shape of 
the aboral side of the young Zjalficlla resembles that of the young Lobate, and in both the aboral 
organ is more or less sunken. These points of resemblance can certainly not be done away with as 
being merely cases of analogy, the more so as they occur in the young stages only; they might well 
be regarded as indicating a’real relation between these forms. On the other hand the very great 
difference in the gastrovascular system shows that the affinity cannot be so very close; the two 
groups may have originated from a common source, but they have then developed further 
along very different lines. Bourne, to be sure, thinks that the peripheral canals of Ctenoplana may 
be compared with the canals of the lobes of Lobate, which would then also apply to Tjalfiella (Op. 
cit. p.17). With this, however, I can not agree. The canals of the lobes of Lobate represent only 
prolongations from the meridional canals, which reach their highest perfection in this order; in 
Tjalfiella and the two allied forms, Ctenoplana and Coeloplana, there are no meridional canals at all, 
the peripheral branching canal being outgrowths directly from the large interradial lobes. — 

It remains to examine the possible relations between 7Zyal/fella and the Cydippide. The fact 
of the young TZjalfella being a typical Cydippid undoubtedly shows that its ancestors, like 
those of all the other tentaculate Ctenophores, were Cydippids, and more especially forms 
like the Mertensiide, having the tentacle axis longer than the sagittal axis. This suggestion is con- 
firmed by the most interesting deep-sea Ctenophore recently described by Moser!) under the name of 
Mertensia Chuni. This remarkable form has a pair of oral lobes recalling very much those of the 
young Zjalfella, being in the same position and very much of the same form. The polar plates are 
small. Further it has a rich net of branching canals from the pharyngeal vessels, and also from the 
meridional vessels fine proliferations arise; finally the inner wall of the pharynx is closely covered 
with hollow, partly ramified “Zotten”?). Though the branching canals can scarcely be directly com- 
pared with those of 7Zyalfella, it is evident that this form among all the typical Ctenophores made 


') Die Ctenophoren der deutschen Siidpolar-Exped. Deutsche Siidpolar-Exp. 1901—1903. XI. Bd. Zoologie Bd. III. 
1909. p. 126—130. 

*) It seems very remarkable that Dr. Moser has referred this peculiar deep-sea form to the genus MZertensia. The 
only species of the genus J/ertensia hitherto known, JZ ovwm (Fabr.), has certainly never been fully described, or adequately 
figured (the beautiful figure given by Torrey in his Ctenophores of the San Diego Region (Univ. Calif. Publ. Zool. Vol. 2, II. 
1g04. Pl. I. Fig. 1) under the name of J/ertensia ovwm is certainly not that species, as pointed out by Moser (Op. cit. p. 126)) 
but so much is known, however, that it has no oral lobes and no proliferations from the pharyngeal vessels (perhaps there 
are such on the meridional vessels; comp. the remarks on J/ ovwm in Part II of this memoir); further the tentacle sheaths do 
not open orally as in the deep-sea form — and still other differences might be pointed out. That the deep-sea form repre- 
sents a very distinctly characterized genus seems to me beyond doubt. I may propose the name Bathyctena n.g. I do not 
even feel certain that it can remain in the family Mertensiide, but on a discussion of this question I shall not enter. By 
the way, I may further be permitted to make a little remark on account of the description of Af Chun. Dr. Moser suggests 
that the thick pharynx walls and the reduction of the lumen of the pharynx, the strong lips which are able to close the 
mouth tightly, the narrow tentacle sheaths and the position of their very small openings at the oral, instead of at the aboral 
pole as is otherwise the rule, are special adaptations to the life in the deep-sea which “befahigen...den kolossalen Druck des 
Wassers und dessen Eindringen in ihre Kérperhéhlen einem grésseren Widerstand zu leisten”. — This suggestion can scarcely 
be right the idea that a jellylike animal could upon the whole make any resistance to the pressure of the water in a 
depth of ca. 3000m seems not very probable, even if the jelly is ever so resistent. 
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known as yet is the one showing most resemblance to 7jal/#ella; it would then not seem unreasonable to 
suggest, that Zja/#ella and its nearest relations Crenopiana and Coeloplana, come from the Cydippids through 
forms like Bathyctena (Mertensta) Chunit. And probably the Lobatze are also derived from such forms. 

While the three aberrant Ctenophores thus seem to come from the Cydippids, they are, of course, 
so much specialized that it is impossible to unite them with this order. They evidently form an 
order for themselves, the Platyctenzda. Whether they should also be united into one family, cannot be 
decided at present. It seems evident that Cfenoplana and Tjalfella are the most nearly related of 
the three, while Coelof/ana would seem to stand more apart; thus far there would be no difficulty in 
adopting the two families: Cfenoplanide and Coeloplanide established by Willey (On Ctenoplana; 
p. 341), Zjalfella then evidently belonging to the former family. But so long as our knowledge of the 
anatomy of Ctenoplana and Coelopiana is so insufficient, and their development even quite unknown, 
the question of the families must be left undecided. 


The probable interrelations of the tentaculate Ctenophores may be graphically expressed as follows: 


Platyctenida 
Lobatze 
: Cestidee 
Pleurobrachiidz 
Bathyctena 
Cydippida 


-E. Phylogeny. 

The demonstration that the Platyctenida are the most specialized of all Ctenophores, instead 
of the most primitive, has a very important bearing on the much discussed question about the rela- 
tion between Ctenophores and other groups of animals, especially the Planarians. 

It seems unnecessary to enter on a discussion of the theory of the affinities between Cteno- 
phores and Echinoderms, as first expressed by L. Agassiz!) and later on carried out in more detail 
by A. Agazziz?) and Metschnikoff3). I may refer to the remarks of Chun (Monograph, p. 245— 
256). So far as I know, this theory4) has not been adopted since then by anybody. Likewise there 


1) L. Agassiz. Contributions to the Natural History of the Acalephze of North America. Part IJ. On the Beroid 
Medusze of the shores of Massachusetts, in their perfect state of development. 1849. (p. 366). 

2) A. Agassiz. North American Acalephe. (Ill. Cat. Mus. Comp. Zool. II. 1865. p. 11—12); Embryology of the Cteno- 
phore (Mem. Amer. Acad. X. 1874, p. 384—387); Embryology of the Starfish (Mem. Mus. Comp. Zool. V. 1877. p. 83). 

3) E. Metschnikoff. Studien tiber die Entwicklung der Siphonophoren und Medusen. (Zeitchr. f. wiss. Zool. XXIV. 
1874. p. 70—77). 

+) The main point of this theory is the homologizing of the gastrovascular canals of Ctenophores with the ambula- 
cral vessels of Echinoderms. The configuration of the entoderm with the protruding, but not yet separated off, enterocoel 
vesicles in the young Echinoderm larva is found to resemble that of the entoderm ~- the (ectodermal) pharynx in the young 
Ctenophore, this resemblance forming the main proof of the theory. The Ctenophores are regarded as “prophetic animals” 
which explain “the separation of the digestive cavity into two distinct parts’. “The separation of a sort of alimentary canal, 
in Ctenophore, from the rest of the digestive apparatus, exactly corresponding to what exists in Echinoderm larye;... although 
in the adult starfish, or Sea-urchin, or Ophiuran, there is no apparent connection between the ambulacral and the digestive 
system, yet in the young larva we can see that this connection exists, the water system being formed by diverticula from the 
digestive cavity’. (A. Agassiz: North American Acalephe. p. 11—12). 
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is no reason to enter here on a discussion of the affinities of the Ctenophores to the Coelenterates 
and their possible derivation from either the Hydromeduse (especially the Cladonemide), the Narco- 
medusze or the Actinize, nor to discuss the curious view held by K. Cam. Schneider?) that the Cteno- 
phores are related to the Porifera, founded mainly on the fact that both possess “ein echtes Mesoderm, 
das in engster genetischer Bezichung zum Ektoderm steht” (Op. cit. p.3a7). It is the theory of the 
affinities between Ctenophores and Polyclads, which concerns us here, on account of the light which 
Tjalfiella throws on Ctenoplana and Coeloplana, those two forms which have played so important 
23 role in the discussions of this question. It will be necessary to give a short account of this theory 
and its history. 

The first to express the view of a nearer relation between Ctenophores and Planarians was 
Selenka, who in his “Zoologische Studien. Il. Zur Entwicklungsgeschichte der Seeplanarien” (1881)?) 
points out several important parallels in the embryological development of the two groups; he con- 
cludes therefrom (p. 31) “dass die marinen Polycladen oder tiberHaupt die Turbellarien aus ctenophoren- 
ahnlichen Wesen hervorgegangen seien, indem letztere aus der schwimmenden in die kriechende 
Bewegung iibergingen”. He suggests that possibly among the Rhabdocoela transitional forms may be 
found; whether Coelop/ana (which had then quite recently been described by Kowalevsky) is such 
a transitional form “lasst sich vorlaufig nicht beurtheilen”. 

Soon after the same theory of the close affinity between Ctenophores and Polyclads was set 
forth by A. Lang, independently of Selenka, in his paper “Der Bau von Gunda segmentata und die 
Verwandtschaft der Plathelminthen mit Coelenteraten und Hirudineen”3), the conclusion being “mit 
einem Worte, dass sie (the Polyclads) kriechende Ctenophoren sind” (p. 215). — In his great Monograph 
“Die Polycladen (Seeplanarien) des Golfes von Neapel und der angrenzenden Meeresabschnitte” 
(p. 645—666)4) Lang again discusses this theory in a very detailed manner, altering his views from 
the first paper only in some minor points. An elaborate comparison of the morphology and embryology 
of the two groups is given as support of the theory, which appears directly confirmed through the 
existence of an intermediate form like Cocloplana. — The theory is also discussed by Chuns), who 
does not, however, take a definitive position towards it. 

Starting with the axial relations of the body of Polyclads and Ctenophores, Lang points out 
that the main axis, which is vertical in Ctenophores, has been bent in Polyclads®). In the embryos 
of Polyclads it is vertical as in Ctenophores, the cerebral ganglion (apical organ) lying vertically over 
the mouth; behind the ganglion is a vertical branch from the gastrovascular system representing an 
excretory vessel. In the course of development the ganglion moves forward, entraining the excre- 
tory vessel, which develops into the anterior branch of the gastrovascular system. Thus the position 
of the brain below this branch is naturally explained. The important fact that in young stages there 
is over the excretory vessel “eine Liicke im Ektoderm, durch welche das darunter liegende Entoderm 


') K. Camillo Schneider: Histologische Mitteilungen. I. Die Urgenitalzellen der Ctenophoren, Z. wiss. Zool. 76. 1904. 
See also his note “Zur Entwicklungsgeschichte der Seeplanarien” in Biol. Centralblatt. I. 188r. p. 229—239. 

}) Mitth. a. d. Zool. Stat. Neapel. III. 1882. p. 187—250. Taf. XII—XIV. 

') Fauna u. Flora d. Golfes y. Neapel. Monographie XI. 1884. 

C. Chun. Die Verwandtschaftsbezichungen zwischen Wiirmern und Coelenteraten, Biol. Centralblatt. IT. 1882. p. 5—16. 

In the treatise on Gunda segmentata ang homologized the longitudinal axis of the Polyclad body with the main 

axis of Ctenophores, the original position of the mouth in Polyclads thus being taken to be at the posterior end of the body, 

as is nearly the case in Cestoplana. This view is corrected in the Monograph of the Polyclads (p. 646), 
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freigelegt wird” (p.652) is a confirmation of the homology between this vessel and the excretory 
vessel of Ctenophores. Anything corresponding to the other excretory vessel of Ctenophores is not 
found in the grown Polyclads, (where it would have to be sought for below the brain) but Lang 
has found an indication of it in the early stages of development. The two accompanying diagrams, 
copied from Lang show these features clearly. 

The main axis given, the other plans 
are easily found. The excretory vessels lying br. 4 . br. 


always in the sagittal plane, it is accord- 


° = 
ingly the longitudinal axis of the Polyclads = ; 
which corresponds to the sagittal axis of ¢ 3 
Ctenophores, the transverse axis of the ph.c. 
latter being then also transverse in Poly- @ 
clads. From this then naturally follows § 
br / br 


that the nuchal tentacles of some primitive 9. \ 


Polyclads (Planoceridee) are regarded as 
homologues of the tentacles of Ctenophores, “ 


being placed in the transverse plan. 


ph. tm. phe. om s 
The gastrovascular system of Poly- i 


b 

Fig. 10. Diagrammatic longitudinal section of a hypothetical ancestral 
ral important points. There is in both a form (a) and of a primitive form of Polyclads (4onymus) (b); the 
former corresponds very nearly to Coeloplana. br. places, where the 


clads and Ctenophores corresponds in seve- 


o mx (% -uncoeal- : 
large ectodermal pharynx (“Pharyngeal branching gastrovascular canals proceed from the stomach; excr. ex- 


tasche” in Polyclads); to the “krausenfOr-  cretory vessel, in fig. b. the anterior branch of the gastrovascular system ; 

. < : ae g. ganglion (apical organ); i. m. inner mouth-opening; o. m. outer mouth- 
miger Pharynx” in the more primitive, opening; ph. pharyngeal folds; ph.c. pharyngeal cavity; s sucking 
disk; st. stomach (infundibulum). @Q female genital opening. (Slightly 


the “rtissel” in more spezialized Polyclads, oa 
° modified from Lang. Monogr. p. 102). 


correspond the ‘“Magenwiilste” of Cteno- 

phores; the fact that in the primitive Polyclads the pharynx is glandular is in accordance herewith. — 
The pharynx opens in the Polyclads into a “Hauptdarm”, of entodermal origin, corresponding exactly 
to the infundibulum of Ctenophores. From this proceeds in both groups the main stems of the gastro- 
vascular system; in the Polyclads there may be many paired stems, but in the more primitive forms 
they are few in number, though never less than four pairs. In Cocloflana the gastrovascular canals 
are branching and anastomosing as in Polyclads. In none of the groups is an anal opening found. 
The histological structure is mainly alike in both; also in Polyclads there is a line of thickened 
epithelium in the branches of the gastrovascular canals. Finally both agree in the important physio- 
logical fact, that the food is absorbed in the pharynx. 

The genital organs are of entodermal origin in both’) and both are hermaphrodite. In the 
Polyclads the testes are situated on the ventral side, the ovaries on the dorsal side of the gastrovas- 
cular canals, while in Ctenophores they lie respectively in the right and left side of the meridional 
canals. Important differences are found, however, in regard to the genital organs of the two groups; 
while the sexual products of Ctenophores are ejected through the gastrovascular system, there are in 


1) In the paper on Gunda segmentata I,ang does not doubt the entodermal origin of the genital organs; in the 
Monograph he is in doubt about this point. 
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the Polyclads separate genital ducts, and even copulatory organs are found. These are, however, of a 
very peculiar primitive type, as might be expected in forms where they are acquired as new organs. 

The nervous system affords some difficulties for the comparison on account of its doubtful 
character in Ctenophores. It seems, however, beyond doubt that the cerebral ganglion of Polyclads 
corresponds to the apical organ of Ctenophores, even if the latter is not directly to be regarded as 
being a nervous apparatus. It develops as an ectodermal thickening in Polyclads and in a central 
position; it is only later on in the development that it is separated from the ectoderm, contemporane- 
ously moving forwards; in the more primitive forms, e. g. Planocera, it remains rather remote from 
the anterior end of the body. According to Chun the eight main nerves of Polyclads are the homo- 
loga of the eight ciliated ridges of Ctenophores. It is a consequence of the forward wandering of the 
brain that the two posterior nerves become the main longitudinal nerves. The otolith, so highly cha- 
racteristic of Ctenophores, has no homologue in Polyclads; in some Rhabdocoela there is, however, an 
otolith above the cerebral ganglion. : 

The histological structure shows rather conspicuous conformity. The epidermis has essentially 
the same structure in both groups; to the very characteristic granular cells of Ctenophores the rhab- 
dite cells of Polyclads are evidently homologous. On the other hand there is nothing in Polyclads 
corresponding exactly to the colloblasts, which is easily understood from the fact that the tentacles, 
when at all present, in Polyclads have completely lost the function as prehensile organs. —The Poly- 
clads are certainly ciliated over the whole surface, which is not the case in typical Ctenophores; but 
here Cocloplana forms the connecting link, being ciliated as the Polyclads'. — The muscles are of 
the same type in both groups, branched at the ends; that the musculature is considerably more 
developed in Polyclads than in Ctenophores is only what should be expected from their different mode 
of life. 

Concerning the movement of the Polyclads the highly interesting fact is pointed out that the 
more primitive forms (Axonymus, Planocera) do not always proceed with the anterior end forwards; 
they may also move sidewards — in good accordance with their supposed origin from radiate ancestors. 
With this also corresponds the fact that in the primitive forms eyes are found all round the margin 
of the body. 

In the development there is conspicuous accordance in the cleavage and gastrula-formation 
(epiboly); in both groups the gastrula-mouth develops into the definite mouth, the opposite pole 
becoming the sensory pole. On the other hand the mesoderm appears to develop in a different way 
in the two groups. In the larvee finally there is a peculiar feature, not without importance for the 
comparison of the two groups, viz. that on the processes of the Polyclad-larve the cilia are arranged 
in transverse rows, the cilia of each row moving contemporaneously — recalling the combs of the 
Ctenophores. Lang hints at the possibility of homologizing the eight processes of the Polyclad-larvee 
with the costee of Ctenophores, pointing out, however, as a main difficulty that they are not in the 
same relative position to the axes of the body as the latter. 

With full right Lang states (Monogr. p.665) that this hypothesis “scheint bei dem gegen- 
wartigen Stand unserer morphologischen Kenntnisse diejenige zu sein, die den Ursprung der Bilaterien 


') According to the recent researches of Abbott Coe/oplana is only ciliated on the ventral side. 
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aus Strahlthieren — ein Postulat der neueren Morphologie — in der am meisten befriedigenden Weise 
erklart, indem sie sich ebenso sehr auf den Thatsachen der vergleichenden Anatomie und Ontogenie, 
als auf biologische und physiologische Erwagungen stiitzt, und nicht eine unabsehbare Reihe unbe- 
kannter hypotetischer Zwischenformen ...erfordert”. On the other hand he does not conceal the fact 
that there are as yet considerable difficulties to the theory. These are mainly the excretory system and 
the development of the mesoderm; also the homology of the nervous system is somewhat less satisfactory. 
— Regarding the excretory system Chun has suggested that the rosettes of Ctenophores may possibly 
be the homologues of the excretory cells of Polyclads; Lang, however, is not very inclined to think this 
correct, as he has never found the flame-cells lying in the epithelium of the gastrovascular system in 
Polyclads (— though this is found in Ganda segmentata —), and the rosettes are not connected with 
ducts opening to the exterior. For the mesoderm Lang gives some theoretical considerations 
(Monogr. p. 660) which might seem to reconcile the discrepancies on this point, but he does not him- 
self seem very satisfied therewith. The solution of these questions must be left for future researches. 

Not less important would be the close study of Coclof/ana, known at that time only from 
Kowalevsky’s short notice, which gives no information about its mervous system, musculature, 
genital or excretory organs. Its branching and anastomosing gastrovascular canals correspond with 
those of the Polyclads, but there is no mention of a pharynx; if this is really lacking, “so entfernt 
sich Coeloplana in diesem Punkte ebenso sehr von den Polycladen wie von den Ctenophoren” (p. 648). 
“Kin unabweisbares physiologisches Postulat ist ferner das, dass bei Coeloplana die Anpassung an die 
kriechende Lebensweise eine grosse Veranderung in der Anordnung der Muskulatur und damit des 
motorischen Nervensystems nach sich gezogen habe. Da die Rippengefiasse fehlen, mitissen ferner auch 
die Geschlechtsorgane anders angeordnet sein als bei den Ctenophoren” (p.650). It would be equally 
interesting to learn, whether perhaps copulatory organs have been formed. 

It did not last long before this Selenka-Lang’s theory, which really looks so very attractive, 
got important support from other sides. In 1885 Metschnikoff published his researches “Uber die 
Gastrulation und Mesodermbildung der Ctenophoren”®), in which he shows that the mesoderm is not 
formed by cells wandering in from the ectoderm, as was previously supposed, but as a separate for- 
mation, being divided off from the oral pole of the (entodermal) macromeres and transferred during 
the further development to the aboral pole, where it develops into four radiating thickenings. Thus 
the formation of the mesoderm is found to be essentially in accordance in the two groups. 

Already the next year another splendid confirmation of the theory appeared in the discovery of 
Ctenoplana, through Korotneff. The phylogenetic importance of this remarkable new form is 
fully appreciated by Korotneff, who thus summarizes his view of C/enoplana and Coeloplana: they 
are “zwei Ubergangsformen, welche an verschiedenen Seiten der Scheidelinie zwischen den Cteno- 
phoren und Planarien stehen: die Ctenoplana neigt sich mehr den Ctenophoren, die Coeloplana den 
Planarien, obschon die beiden Formen zu derselben Zeit sehr nahe verwandt sind”). The relations of 
Ctenoplana to the Ctenophores on the one side, and to the Polyclads on the other, are in the main 
these: The flattened body in which a dorsal and a ventral side are differentiated (as in Coeloplana), 


1) BE. Metschnikoff. Vergleichend embryologische Studien. Zeitschr. f. wiss. Zool. Bd. 42. p. 648—656. 
°) Zeitschr. f. wiss. Zool. Bd. 43. p. 249—250. 
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is a Planarian character, as is also the general ciliation (— the existence of ciliation on the dorsal 
side being, however, denied later by Willey —); the presence of coste, on the other hand, is decid- 
edly a Ctenophoran character. The gastrovascular system is in accordance with that of the Polyclads 
(and Coeloplana) through the branching and anastomosing of the peripheral canals; on the other 
hand, it differs from both Ctenophores and Polyclads in lacking a pharynx — Korotneff having 
quite misunderstood the structure of the pharynx, (comp. p. 25). Also in the musculature he 
finds a great difference from both Ctenophores and Planarians — “aber es wird kaum bestreitbar 
sein, dass die Muskulatur am meisten den ausseren Einfltissen widerstehen und deswegen schreibe ich 
(Korotneff) den Eigenthumlichkeiten dieses Systems bei der Ctenoplana keine besondere Wichtigkeit 
(genetisch) zu”. — It is curious to see, how Korotneff tries to remove the apparent great difficulty 
arising from the remarkable muscular system, which he has described; the difficulty is certainly better 


removed by the demonstration that his “muscular system” rests on a complete misconception, (comp. 
‘ 


p. 28—209). 

In spite of these misconceptions and though no information is given of so important a struc- 
ture as the genital organs the view of Korotneff that Ctenoplana represents, as well as Coeloplana, 
a transitional form between Ctenophores and Polyclads appears well enough founded. Further support 
for Lang’s theory is given by Samassa in his paper “Zur Histologie der Ctenophoren” p. 235—238. 
He there points out that the histology of Ctenophores and Polyclads is even more in accordance than 
supposed by Lang; also the homologizing of the nervous system in the two groups he finds fully 
justified. He further maintains that the Polyclads are decidedly the most primitive of the Turbellarians 
against L. v. Graff, who in his work “Die Organisation der Turbellaria Acoela” 1891 (p. 49—52) 
expresses the opinion, against “die unbewiesene Ansicht dass die Turbellarien (mit den Polycladen als 
Wurzel) von den Ctenophoren abstammen”, that the Acoela are the most primitive of Turbellarians, 
the Acoela being derived from such undifferentiated forms as 7richoplax. — Also later on (in Bronn. 
Klassen u. Ordn. d. Tierreichs. Bd. IV. Abt. I C. Turbellarien. 1904—1908) v. Graff decidedly main- 
tains the same opinion, with the exception that Z7zchoplax is not here regarded as an ancestral form 
of the Turbellarians. 

The theory of the derivation of Polyclads from Ctenophores thus apparently rested on a much 
firmer basis, than when it was worked out by Lang; for a rather long time it remained nearly!) un- 
disputed, until in 1896 Willey turned the whole theory upside down?). 

In discussing the theory Willey first points out that the axial relations between Ctenophores 
and Polyclads, as represented by Lang, rest on a misconception. “Ctenoplana unequivocally proves, 
as I (Willey) think, that the tentacle plane or funnel-plane of it and the Ctenophores corresponds to 
the sagittal plane of bilateral animals, and not to the transverse plane” (p. 332). Chun, who was at 
first in doubt as to the criterion by which to homologize the planes of Ctenophores with those of the 
Bilateria, came through the discovery of the peculiar Zoé paradoxa, in which at first only one 
(“directive”) tentacle is developed, to the conviction that the tentacle axis is homologous to the long 
axis of Bilateria. Through regarding C/enoplana Willey comes to the same conviction. “In Cteno- 


*) Comp. p. 46, the remarks on Korschelt & Heider’s (Lehrbuch d. vergleichenden Entwicklungsgesch. d. wir- 
bellosen Thiere) and Hatschek’s (Lehrbuch d. Zoologie) position towards the theory. 
2) A, Willey. On Ctenoplana. (Quart. Journ. Micr. Sc. N. S. 39). 
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plana the tentacle axis and the stomachal axis are equipolar; but if we consider about which axis the 
paired structures are situated, we are simply forced to acknowledge that the plane of the tentacles 
corresponds to the sagittal plane — in other words that the tentacle axis of Ctenoplana and Cteno- 
phora correspond to the longitudinal axis of Bilateralia”. — Lang’s theory “rests in the first instance 
on the assumption that the pinnate tentacles of Ctenophores and Coe/oflana are homologous with the 
sensory tentacles of Polyclades”; but it must be emphasized that “under no circumstances and from 
no point of view are the tentacles of Ctenoplana bilaterally disposed, but they are biradially 
disposed”. It is true that when C/enoplana creeps, its tentacles look as if they were transversely dis- 
posed “and it may seem difficult to imagine an ancestor of bilateral animals with an unpaired tentacle 
in front and an unpaired tentacle behind. But the point is that we have got to imagine this, because 
in the animals with which we are dealing there are no such relations as anterior and posterior, right 
and left” (p. 335). Willey accordingly finds it much more probable that the nuchal tentacles of Poly- 
clads are the homologues of the “sensory tentacles” of Cfenoplana, which are again homologous to the 
polar fields of typical Ctenophores. 

The researches of Willey lead him to the conclusion that Cfenop/ana must be regarded as 
“an ancestral form, and not, as some Zoologists seem to suppose, a highly modified creeping Cteno- 
phore... That the Planarians and Polyclades in particular have close affinities with the Ctenophora 
there can be no doubt, but it is very much open to question, whether the former are derived from 
the latter. The view that the Polyclades are so derived seems a reversal of the natural order of 
events, which point to the littoral fauna as the origin both of the pelagic and the abyssal fauna”. 
Considering the bilateral symmetry of Polyclads, and especially their well developed nervous system, 
they can scarcely be imagined to be derived directly from amorphous forms (like 77zchoplax) “but rather 
from animals which possibly, like Ctenoplana, possessed a biradial symmetry. Ctenoplana approaches 
more nearly to a condition of bilateral symmetry than the Ctenophores do, in that it possesses very 
clearly differentiated dorsal and ventral surfaces. And this is exactly what we should expect to find 
in the littoral or sublittoral ancestor of such purely pelagic forms as the Ctenophora, the pelagic habit, 
as is well known, often tending to produce a more or less radial symmetry. On the other hand, a 
biradial form, like Ctenoplana, possesses the potentiality of assuming a strictly littoral life, in which 
the ventral surface is the permanent locomotor surface, such an existence leading to a condition of 
bilateral symmetry, according to well-understood physiological principles”. “The ctenophoral plates 
must have put in their appearance for the first time in some form or other; and although it is at 
present beyond the limits of our knowledge to explain how they arose, yet it is not right to conclude 
that the ctenophoral plates of Ctenoplana are degenerate or reduced structures merely because they are 
smaller than the ctenophoral rows of the Ctenophora. It is a groundless assumption to say that 
Coeloplana and Ctenoplana are modified creeping Ctenophores. Ctenoplana is an expert crawler, it is 
expert at hanging on to the surface film of water, and it is indeed an expert swimmer. Everything 
it attempts it does well in the old primeval fashion, and there is nothing degenerate about it” (p. 338). 

Coeloplana and Ctenopiana thus are neither Ctenophores nor Planarians, but represent a sepa- 
rate order, the Archiplanoidea, equivalent to the orders Turbellaria, Trematoda etc. From the 


Archiplanoidea are derived both Ctenophores and Plathelminthes. In the same way the Anthozoa and 
6* 
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Coelomata are thought to have originated from the Cerianthidz, the result thus being the diphyletic 


origin of Bilateralia, as expressed in the following diagram. 


; , _-— Ctenophora 
-Archiplanoidea—_ ; 
~~ Plathelminthes 
o . : Anthozoa 
Cerianthide 


~~ Coelomata 


Mainly in accordance with the views of Willey (though without knowing — at least without 
quoting — his paper on C/enoplana) E. v. Beneden') expresses the opinion that the Ctenophora are 
“des Planariens adaptées 4 la vie pélagique”. He does not otherwise enter on a discussion of this 
problem. — Likewise Dawydoff in his description of Hydroctena Salensku*) does not enter on a dis- 
cussion of the relations between Planarians and Ctenophores, stating only that they are “indubitables”, 
resting on fundamental embryological characters; but he gives the following graphic representation of 


the Ctenophoran affinites: 


: Hyd Se ~Cténophores 
Hydroméduses ydroctena p 


(probablement Narcoméduses) Ctenoplana——- Coeloplana_Turbellaires 


In 1902 James Fr. Abbott gave a preliminary note3) on Coeloplana, but it was not before 
1907 that the full report was published4), in which we get at length some very much wanted infor- 
mation about the morphology of this highly important form. Unfortunately the specimens found by 
Abbott (at Japan) were altogether immature, so that the morphology of the genital organs and the 
development still remain unknown. The main result of Abbott’s researches is that Coeloplana can 
by no means be regarded as a primitive form (— and according to Willey it should be the most 
primitive of all —). “The weight of morphological evidence bears out the conclusion that Coeloplana 
is a very highly specialized Ctenophore, derived from the Cydippida”. (Op. cit. p.62). As “vestigial 
structures reminiscent of a previous pelagic habit” are especially pointed out: the otolith and the 
rosettes (the latter being apparently superfluous structures on account of the ramifying gastrovascular 
canals and of the very small amount of parenchyma, the nutritious fluid being thus directly trans- 
ported to all parts of the body, while in typical Ctenophores the rosettes are thought to serve as 
carriers of the nutritious fluid into the thick layer of parenchyma). In view of the assertion of Lang, 
quoted above (p. 41), that it is “ein unabweisbares physiologisches Postulat ... dass bei Coeloplana die 
Anpassung an die kriechende Lebensweise eine grosse Veranderung in der Anordnung der Muskulatur 
und damit des motorischen Nervensystems nach sich gezogen habe”, it is interesting to note that 
Abbott states the muscular system to be much more developed than in typical Ctenophores; unfor- 
tunately he does not give a more detailed description of the musculature, so that it cannot be seen in 
which features it differs from that of other Ctenophores. The fact that a basement membrane is 


developed as a sort of skeletal support for the muscles as in the Polyclads —- and as is also found in 


') Les Anthozoaires de la “Plankton-Expedition”. Ergebn. d. Plankton-Exped. d, Humboldt-Stiftung. II. K.e. 1898. p. 182. 
*) Mém. Acad. imp. St. Pétersbourg. 8. Sér. 14. 1904. 

3) James Francis Abbott. Preliminary Notes on Coeloplana. Annot. Zoolog. Japonenses. IV. p. 103—108. 

') James Francis Abbott. The Morphology of Coeloplana. Zool. Jahrb. Abt. f. Anat. Bd. 24. 1907. p. 41—70. Taf.8—1o- 
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Ctenoplana — isin good accordance herewith; such a membrane is not developed in typical Ctenophores. 
Also the nervous system appears to be specially developed, as expected by Lang; indeed Abbott 
has found four distinct ganglia developed round the otolith (Op. cit. p.61. Fig. B); also in Crenoplana 
similar ganglia are described by Korotneff. 

While Abbott is thus opposed to the view of Willey that Coeloplana and Ctenoplana are 
primitive forms, he does not, however, accept Lang’s theory either. Besides the erroneous homo- 
logizing of the axes pointed out by Willey, he finds another important error in Lang’s theory, viz. 
the homologizing of the excretory tubes of Coc/op/ana with the anterior branch of the gastrovascular 
system in Polyclads (Op. cit. p.62). Otherwise he does not express any definite opinion regarding the 
phylogenetic questions, stating only that until the development of Coeloplana has been worked out 
“the true position of Coeloplana and its relationship with other groups cannot be certainly decided”. 
(p. 66). 

A series of papers discussing the systematic position of the Ctenophora, their relation to the 
Polyclads a.o., by Kemna, Lameere and Schouteden') may briefly be mentioned here. They 
are mainly speculative, adducing no new facts. Kemna is inclined to adopt Lang’s theory, though 
laying stress on the Polyclad-larvee, the processes of the “Miiller’s larva” being compared with the 
lobes and auricules of the Lobate. — Lameere in his first paper maintains the opinion, also held 
by v.Beneden, that the Ctenophores are Polyclads which have adopted a pelagic mode of life; in the 
second paper he is of opinion that the discovery of //ydroctena has fixed the position of Cteno- 


phores as “Hydrozoaires”, not as pelagic Turbella- 

Hydroctena 
— J Narcoméduses”, and the Polyclads have nothing 
Pseudocoeloplana 


rians; they are “le dernier terme de l’évolution des 


to do with them. — Schouteden, who is equally 

g i convinced of Aydroctena representing the ancestral 
Cténophores Ctenoplana ; , ; 

form of Ctenophores, gives the present diagram 

Coeloplana of the relations of the Ctenophores (—_ that 

Pseudococloplana rests on a misunderstanding has 

Polyclades ‘ 

; been pointed out above, p. 31 —). 

Finally, in 1911 B. Hatschek in his pamphlet “Das neue zoologische System” (p.8—9) gives 
the important statement that Metschnikoff’s description of the formation of the mesoderm in 
Ctenophores is “durchaus irrig”. The whole mesoderm “entsteht nur von der Umgebung des Mundes 
durch Absonderung einzelner Ectodermzellgruppen”, in accordance with the observations of Kowa- 
levsky2). He does not enter specially on the theory of the derivation of the Polyclads from the 
Ctenophora; judging, however, from the genealogical tree which he gives (p. 18), he evidently accepts 
the theory, (as he did previously in his “Lehrbuch d. Zoologie”), the “Ecterocoelia” (among which the 
Proscolecida, including the Platodes, rank as the lowest group) being derived from the “Ctenozoa”. 


1) Ad. Kemna. Sur les rapports entre Cténaires et Polyclades. Ann. Soc. R. Zoolog. et Malacol. de Belgique. 38. 1903 
p. LXXIX—LXXXVIL 

Aug. Lameere. L/Origine des Cténophores. Ibid. p. LXXXVII—XCVI. — Cténophores et Polyclades. Ibid. 40. 1905. 
p. CXXVIII—CXXX. 

H. Schouteden. Les affinités des Cténophores et Polyclades. Ibid. 4o. 1905. p. CXVIN—CXXVII. 

2) A. Kowalevsky. Entwickelungsgeschichte der Rippenquallen. Mém. Acad. St. Pétersbourg. 7. Sér. X. 1866. 
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In concluding this historical review of the theory the position adopted towards it in the greater 
hand-books may still be mentioned. Korschelt & Heider (Lehrbuch d. vergl. Entwicklungsgesch. 
d. wirbellossen Thiere. I. 1890) regard the Ctenophores as representing “einen nach einseitiger Richtung 
selbstindig ausgebildeten Seitenast des Stammbaumes, der wohl kaum zu einen directen Weiterbildung 
hdherer Thierformen die Grundlage abgab” (p. 101). Ctenoplana and Cocloplana are not regarded as 
transitional forms between Ctenophores and Polyclads, their accordances with the latter resting “auf 
blosser Analogie”; they may show “wie sich der Uebergang freischwimmender Radiarthiere in krie- 
chende bilaterale Formen vollzogen haben kénnte” (p. 115). It is conceded that the development of 
Ctenophores and Polyclads agrees in several important points; also the peculiar movements of the 
cilia on the processes of Polyclad-larvee is thought of importance. But “die vielfach vorgenommene 
Vergleichung der Organsysteme von Ctenophoren und Turbellarien, zumal diejenige des Gastrovas- 
cularapparats...ist wenig befriedigend”.... “Selbst wenn sie aus einer einheitlichen Wurzel hervorgin- 
gen, haben (sie) sich so stark verandert, dass die Vergleiche nur“allgemeinerer Natur sein kénnen (p. 115). 

Hatschek (Lehrbuch d. Zoologie. Lief. III. i891. p. 319 —332), while acknowledging “den Grund- 
gedanken dieser Hypothese in seiner grossen Tragweite”, objects to several of the homologies main- 
tained by Lang, and specially to the derivation of the dorsoventral axis from the primary axis of 
Ctenophores. Coeloplana and Ctenoplana are regarded as aberrant Ctenophores, not as transitional 
forms to the Polyclads. 

G. C. Bourne (in Ray Lankester’s “Treatise on Zoology”; II. 1900; Ctenophora) maintains 
that “in point of fact we have no evidence as to whether Ctenoflana or Coeloplana are primitive or 
derived forms; such evidence can only be furnished by their development and larval history”. “In 
the present state of our knowledge it cannot be said that the existence of Ctenoplana and Coeloplana 
gives any satisfactory evidence of the relationship of Platyhelminthes to Ctenophora, still less of the 
descent of the former group from the latter. The most that can be said is that Cfenoplana and 
Coeloplana afford an interesting suggestion as to how the Polyclada might conceivably have been 
derived from a Ctenophore-like ancestor’. More weight is ascribed to the embryological points of 
resemblances between the two groups. “The conclusion is that the Turbellaria, the Nemertines, and 
the Ctenophora are descended from a common ancestor which is most nearly represented by the larva 
of Stylochus”. (p. 19). — W. B. Benham, who has treated the Platyhelmia in Ray Lankester’s 
“Treatise on Zoology” IV. 1901, does not enter on a discussion of the relations between Polyclads and 
Ctenophores, referring to Bourne in this connection. He only states (p. 3) that “no doubt the ancestral 
form was more or less closely connected with the Coelentera by means of animals of which we know 
nothing”. It thus appears evident that he is not in favour of Lang’s theory. It is worth mentioning 
in this connection that the Rhabdocoela are regarded as the most primitive of Turbellaria, though 
the nervous system is “much more highly differentiated than in the Polycladida” (p.12); the Acoela, 
regarded by v. Graff as the most primitive, are stated to “present every evidence, anatomically as well 
as embryologically, of degeneration”. — F. W. Gam ble, in his record of the Flatworms and Mesozoa 


in “The Cambridge Natural History” II. I9OI, p. 28, states that “the work of the last decade has 


neither proved nor disproved Lang’s suggestion that the Ctenophores and Polyclads have been derived 
from common ancestors”, 


CTENOPHORA. 47 

Finally Delage & Hérouard (Traité de Zoologie concréte. II. 2. Les Coelentérés. rgor. 
p. 760—765) regard the problem as “une question phylogénétique sans doute insoluble”. “Les resem- 
blances de Cfenoplana et de Coeloplana avec les Turbellariés semblent surtout adaptatives et sont 
probablement secondaires”. They are Ctenophorans adapted to a creeping mode of life, which have 
acquired structural characters in accordance with this mode of life, characters which approach them 
to the Planarians “uniquement parce que celles-ci sont aussi des animaux rampants... On s’accorde a 
dire que ces caractéres adaptatifs n’ont pas de valeur phylogénétique, en sorte quwil ne reste guére 
en faveur des affinités planariennes des Cténaires que les caractéres embryogéniques reconnus par 
Selenka”. (p. 761). 

The once so victorious theory of Selenka and Lang is thus far from being generally 
accepted by the more recent authors. While everybody agrees that there are undoubted affinities 
between Polyclads and Ctenophores, the direct phylogenetic relation between the two groups is not 
accepted. As Abbott states (Op.cit. p.62) “it is not probable that any morphologist accepts Lang’s 
hypothesis nowadays”. 

We may now discuss the objections raised against the theory and see whether the researches 
on Zjalfiella may not perhaps throw some light on the question. 

Let us regard firstly the assertion of Willey that Crenoplana and Coeloplana are very primitive 
forms, instead of very specialized as otherwise generally assumed, this being of fundamental impor- 
tance for the whole question about the relations between Ctenophores and Polyclads. — The reason 
adduced by Willey for this assertion is, indeed, not very convincing. It is taken as granted that 
the “natural order of events” is, that the pelagic {and abyssal) fauna has originated from the littoral 
fauna. “Ctenoplana approaches more nearly to a condition of bilateral symmetry than the Ctenophores 
do, in that it possesses very clearly differentiated dorsal and ventral surfaces. And this is exactly 
what we should expect to find in the littoral or sublittoral ancestors of such purely pelagic forms as 
the Ctenophora, the pelagic habit, as is well known, often tending to produce a more or less radial 
symmetry”. This is, in fact, all that is said in favour of the primitive character of Cfenoplana. No 
support of this assertion is sought for in its anatomical characters. The evident difficulty lying in 
the existence of apparently reduced coste in Cfenoplana is met with the assertion that “the ctenophoral 
plates must have put in their appearance for the first time in some form or other”, and there is no reason 
to regard them as reduced structures merely because they are smaller than in other Ctenophores. 

Against this rather too light reasoning Abbott’s assertion that Coeloplana (and Ctenoplana) 
is a very specialized form, resting on real, anatomical, facts (the presence of the otolith and of rosettes 
comp. above p. 44) weighs very heavily. Also several other facts from the anatomy might be pointed 
out against Willey; thus, e.g., it seems not very easily understood how the structure of the genital 
organs in Ctenophores could have developed from those of Cfenoplana, as they are described by 
Willey. The definitive answer to the question of the primitive or specialized character of Ctenoplana 
and Cveloplana must be given by the development, which, unfortunately, still remains unknown. 
However, we may safely draw some conclusions as to this point from the development of Tjalfiella. 
It has been shown rather conclusively, I think, that Zya/fella and Ctenoplana are nearly related. 


The suggestion seems then quite justified that the young of C/encplana will likewise prove to be a 
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typical Cydippid, the more so as the coste of the grown Ctenoplana are quite similar to those of 
the young Zjalfella. — Finally, it should be emphasized that, even if it is the natural order of events 
that the pelagic fauna has originated from littoral organisms, it is quite possible that some pelagic 
forms may again have adopted a littoral, non-pelagic habit. 

All evidence is thus against the view of Willey that Ctenoplana and Coeloplana are primi- 
tive forms. They, together with 77a/fella, must be regarded as highly specialized forms, derived from 
typical, free-swimming forms, of the Mertensiid type. Willey’s eloquent apology for Ctenoplana not 
being a degenerate form cannot alter this conclusion. It may perhaps be a consolation that the three 
forms are not maintained as “degenerate”, but, on the contrary, as highly specialized forms. 

With this it seems definitely settled that the Platyctenida (“Archiplanoidea”) are not the an- 
cestors of the pelagic Ctenophores. We may then return to the original theory: the Turbellarians being 
derived from the Ctenophores. — But here another essential question must be taken into consideration, 
viz. which group represents the most primitive of the Turbellarians, the Polyclads as maintained 
by Lang, or the Acoela, as maintained by v. Graff. 

In his work on the Turbellaria in “Bronn. Klassen u. Ordnungen d. Thier-Reichs” vy. Graff 
expresses the view that the nervous system of the Acoela (3—6 pairs of equally developed longitudinal 
stems, arranged radially round the main axis) represents a primitive condition, which disappears more 
or less completely in the coelate Turbellarians with the adaptation to the creeping habit. “Diese Con- 
figuration des Nervensystems weist auf die Abstammung von radiaren Formen hin und festigt die 
Anschauung, dass die Acélen die den Turbellarienahnen nachststehende Gruppe reprasentiren. Sie 
macht die Annahme einer Knickung der Hauptaxe im Sinne Lang’s, sowie einer secundaren Ver- 
schiebung des Gehirns an das heutige Vorderende der Turbellarien itiberfliissig und lasst als form- 
bildende Factoren, welche die Herausbildung der streng bilateralen célaten Turbellarien aus radiaren 
Ahnen erklaren sollen, nur eine Verschiebung des Mundes nach der Bauchseite bei der Anpassung an 
die kriechende Lebensweise nothwendig erscheinen” (p. 1974). “Die heutigen Acdlen leite ich (v. Graff) 
von drehrunden, langgestreckten Formen ab, mit einer nahe dem Vorderende senkrecht zur Hauptaxe 
stehenden Gehirnplatte, deren Mitte durch die ihr anliegende Statocyste bezeichnet war...” (p. 1975). 
Trichoplax is thus dropped as an ancestor of the Turbellaria, — very appropriately, it being shortly 
afterwards shown by Krumbach’) to be only the planula of Aleawtheria, probably abnormally altered 
through aquarium conditions. 

But von Graff does not indicate from which kind of Coelenterate he thinks the Acoela 
have been derived. The ancestor he depicts does not correspond to any type of radiate animals 
known. It seems evident that he is at a loss to point out any radiate type from which the Acoela 
could with any probability be derived. — Further, when he sees an advantage in his theory in the 
fact, that it makes the bending of the main axis superfluous, which according to Lang’s theory must 
have taken place, he appears to have overlooked that this bending has been shown by Lang to take 
place ontogenetically in the development of the Polyclads; in the same way he seems to have over- 
looked that the original position of the mouth in the Polyclads is in the middle of the underside, not 
at the posterior end of the body, no wandering of the mouth being necessary to produce the bilateral 


') Th. Krumbach. Trichoplax, die umgewandelte Planula einer Meduse, Zool. Anz. 31. 1907. p. 450—454. 
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type’). Regarding the nervous system it does not appear that it is in any way more primitive than 
in the Polyclads. But, above all, it seems rather impossible to reconcile the peculiar character of the 
entoderm in the Acoela with their derivation from a radiate type, the Coelenterates being decidedly 
not characterized by the lacking of a gastral cavity. v. Graff maintains that “die Thatsachen der ver- 
gleichenden Anatomie und der Entwickelungsgeschichte bieten... gar keine Handhabe dafiir die Acdélie 
als Riickbildungserscheinung oder als Folge einer secundaren Erwerbung zu bezeichnen” (p. 1932), and 
it is maintained that during the development no trace of a gastral cavity appears. The researches of 
Pereyaslawzewa?) are against this statement; comp. the section of a “gastrula” of Aphanostoma diver- 
sicolor Orst., represented in Taf IV, Fig. 32, of Graff’s work, where a very distinct cavity is shown 
between the large entodermal cells. According to v. Graff (p. 1970) these researches are, however, not 
very trustworthy. But even if there is really no trace of a gastral cavity in the embryonal development 
of the Acoela, general morphology decidedly supports the view that the acoelous condition is a 
secondary character, as also the derivation from the Coelenterates maintained by v. Graff seems irre- 
concilable with the view that the acoelous condition is a primitive character. I may also recall the 
fact that in the Polyclads the entoderm generally forms no gastral cavity from the beginning 
(sterrogastrula). 

Upon the whole I must say that I cannot find any real support for v. Graff’s theory. I cannot 
doubt the correctness of Lang’s view that the Polyclads are the most primitive of the Turbellarians. 

Having disposed of these two main questions, we may proceed to discuss the special objections 
raised against the theory of the derivation of the Polyclads from the Ctenophora. 

The homologies of the axes of the Polyclad and Ctenophoran body as represented by Lang 
(comp. p. 38—39) are maintained by Willey to be quite erroneous; he thinks, that he has demonstrated con- 
clusively, that the long axis of the Polyclad body corresponds to the transverse (tentacular) axis of 
Ctenophores, not to the sagittal axis of the latter, as Lang maintains. Accordingly the nuchal ten- 
tacles of Polyclads are not homologous with the tentacles of Ctenophores, — upon which assumption 
Lang’s theory “rests in the first instance”, his interpretation of the axial relations being “framed in 
accordance with this assumption”3) — but with the sensory tentacles of Ctenof/ana, which undoubt- 
edly represent the polar fields. The tentacles of the Ctenophores, on the other hand, “belong to the 
same category of structures as the proboscis of Nemertines and of certain Rhabdocoele Planarians” 
(Willey Op. cit. p. 335). As argument for this interpretation of the axial relations Willey adduces 
the peculiar Zhoé paradoxa of Chun, in which, at first, only one “directive” tentacle is developed, 
the other appearing later. In C¢enoplana the tentacular axis is certainly equipolar, both tentacles being 
equally developed, so that we cannot from them conclude which side is the anterior; “but if we con- 
sider about which axis the paired structures are situated, we are simply forced to acknowledge that 
the plane of the tentacles corresponds to the sagittal plane — in other words, that the tentacle axis 


of Ctenoplana and Ctenophora corresponds to the longitudinal axis of Bilateralia”. (Willey, Op. cit. 


1) Also Hatschek (Lehrbuch d. Zool. p. 319—320) assumes a wandering of the mouth and pharynx from the lower 
end of the body to the middle of the ventral side. 

2) S. Pereyaslawzewa. Monographie des Turbellariés de la mer noire. Schr. d. neuruss. Naturf. Ges. Odessa. XVII. 1892. 

3) This is scarcely a fair statement. I,angs theory rests on an elaborate comparison of the anatomy and develop- 
ment of Polyclads and Ctenophores, and the tentacles are not even used “in the first instance’ for determining the axial 
homologies. (Comp. Lan g’s Monograph, p. 646). 
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p. 334). No other arguments are produced for this interpretation of the axes in the paper quoted, but 
later on further support of it is found in the shape of Heteroplana. (On .Heteroplana, a new genus 
of Planarians. Qu. Journ. of Micr. Sc. N.S. 40. 1898. p. 203). 

Concerning the remarkable Zhoé paradoxa (Chun. Monograph. p.120—122) I would decidedly 
join the opinion of Claus‘) that “offenbar handelt es sich in jenem Ausnahmsfall lediglich um eine 
in Folge heterochroner Entwicklung, eventuell Riickbildung und Ausfall eines Tentakels, eingetretene 
Symmetriestérung, wie sie in 4hnlichen Fallen auch an den Randfaden von Medusen nicht selten beob- 
achtet wird. Aus derselben ergibt sich aber keineswegs die Schlussfolgerung, die der Trichterebene 
zugehdrige Achse als ungleichpolig zu betrachten und deshalb die Trichterebene im Gegensatze zur 
Magenebene als sagittale zu orientiren und noch weniger die Berechtigung, durch diese den Leib in 
eine rechte und linke Halfte zu zerlegen”. If it were a general feature in Ctenophorans that the 
tentacles were unequally developed, or even one of them totally reduced, the more developed tentacle 
pointing forwards during the locomotion of the animal, being thus really a “directive” tentacle, that would 
be a valuable argument for regarding the tentacular axis of Ctenophores as homologous with the 
sagittal axis of bilateral animals. But the Zfoé is quite an exceptional case, from which such a view, 
contradictory to the general morphology and physiology of the whole group, cannot get reasonable 
support. — As for Heteroplana it seems to me quite unnecessary to enter on a discussion of it, the 
more so as it is not quite easy to understand Willey’s exposition of its significance for the question 
about the axial relations. It may be sufficient to state that //eferoplana is evidently only a mutilated 
Polyclad (Comp. p. 35). 

Willey’s other argument, that the paired structures of Cfenoflana are arranged about the 
tentacular axis, I cannot regard as very forcible either — though the same arrangement is also found 
in Zjalfella. It seems hard to understand, how the organs could be otherwise arranged, given the 
elongation of the animal in the tentacular axis and the shortening of the sagittal axis. If the elongation 
had taken place in the sagittal axis, the tentacular axis being shortened, the organs would necessarily 
be arranged about the sagittal axis. Examples of this are afforded by the Cestidz and, less markedly, the 
Lobate. Thus this argument for regarding the tentacular axis of Ctenophores as homologous to the 
sagittal axis of Bilateralia seems rather valueless. That the tentacular axis is originally the longer of 
the two horizontal axes of the Ctenophores, as appears evident from the fact that in the young of all 
the tentaculate forms, even of the Cestide, this axis is the longer, does not any more lead to the 
conclusion that this axis is really the sagittal, the length of an axis being in itself of no great 
morphological value. Especially, it is impossible to regard the greater length of the tentacular axis 
as a proof for its being really the sagittal axis, when this interpretation is in contradiction with other 
morphological facts of primary importance, as is the case here. 

Abbott (Morphology of Coeloplana, p. 62), on accepting Willey’s interpretation of the axes, 
points out as a supposed further error of Lang “that he homologized the excretory tubes leading 
upwards from the infundibulum....with the anterior branch of the gastric system of the Polyclads”. 
It seems that Abbott has overlooked the embryological evidence for this homology (Comp. p. 38)?). In 


') C. Claus. Uber Deiopea kaloktenota Chun als Ctenophore der Adria. Arb. a. d. Zool. Inst. Wien VII. 1886. p. 12. 
*) Hatschek (Lehrbuch d. Zoologie p. 319) states that “die Entwicklungsgeschichte der Polycladen aufs klarste gegen 
die Lang’sche Auffassung spricht; der dquatoriale Wimperkranz der Polycladenlarven entspricht nicht dem Ké6rperrande, 
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fact, I think, this evidence rather conclusive, so it will scarcely be necessary to take up this question 
for discussion here, the more so as Abbott does not give any reason for his assertion. On the other 
hand, the excretory tubes afford an argument of great value in the discussion of the homologies of 
the axes. As is well known, the infundibular canal in typical Ctenophores divides below the apical organ 
into two branches, excretory canals, which again branch before opening outwards. (Only one of these 
branches opens outwards, the other remaining a closed ampulla). The two first branches always 
lie in the sagittal (“stomachal”) plane; in Zjalfella and Coeloplana the two, simple excretory canals 
proceed directly from the infundibulum, the infundibular canal having been reduced on account of 
the shortening of the longitudinal (main) axis; they lie in the sagittal plane, in conformity with what 
obtains in other Ctenophores. That the same will prove to be the case in Ctenoplana can scarcely 
be doubted. — It is then evident that if we can point out a homologue to the excretory vessels of 
Ctenophores in the Polyclads, we will have a sure argument for which axis is homologous to the 
sagittal axis of Ctenophores — and this is fortunately the case. Only one tube is developed in the 
Polyclads, being simple as in Zjya/fella, and having only in the early stages an indication of an outward 
opening; of the other tube slight traces may be distinguished. Now, this excretory tube is 
situated behind the cerebral ganglion (apical organ); in the later development it prolongs 
forward together with the moving forwards of the brain, and develops into the unpaired anterior 
branch of the gastrovascular system, the position of which above the cerebral ganglion is thus 
naturally explained (Comp. fig. 10, p. 39). This fact (which was justly emphasized by Lang) seems 
to prove conclusively, that the longitudinal axis of the Polyclads is homologous 
to the sagittal axis of the Ctenophores, as maintained by Lang. Therefrom naturally follows, 
that the nuchal tentacles of the primitive Polyclads are homologous to the tentacles of Ctenophores, 
not to the sensory tentacles, viz. polar fields of Ctenoplana, and the tentacles of Ctenophores have 
nothing to do with the proboscis of Nemerteans, as suggested by Willey. 

The homologies of the gastrovascular system are especially pointed out by Korschelt 
& Heider (Op. cit.) as “wenig befriedigend”’, and Lang (Monogr. p. 648) also acknowledges that 
Coeloplana, in which, according to the description of Kowalevsky, the mouth opens directly into the 
infundibulum, without an ectodermal pharynx, “entfernt sich in diesem Punkte ebenso sehr von den 
Polycladen wie von den Ctenophoren”. The researches of Abbott have eliminated this difficulty; 
but the study of Zjal#ella also gives additional support for the homology of the gastrovascular system 
of Polyclads and Ctenophores. 

A detailed homologizing of the ramifying gastrovascular canals of Polyclads with those 
of the Ctenophores cannot be carried out, at least in the present state of knowledge. In Zjadfed/a there 
is first formed a single pair of ramifying canals on each side of the sagittal axis, and from these the 
genital canals are differentiated later on. C/enoflana is not sufficiently known in this respect. In 
Coeloplana the arrangement of the main gastrovascular canals appears to differ very considerably 


from that of Zjalfella, especially in the presence of two main canals in the sagittal plane. These 


sondern umgiirtet den K6rper der Quere nach und das Cerebralganglion entsteht am vorderen Kérperpol”. I fail to see the 
discrepancy between the developmental facts and the homologies maintained by Lang. That the cerebral ganglion develops 
at the anterior end of the embryo, is in no way contraditory to the fact that it, together with the whole anterior end, wanders 
forward in the course of development. 
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sagittal canals, which also occur in Ctenoplana, are otherwise quite unknown in Ctenophores, and 
the way in which Abbott (Op. cit. p.62) seeks to explain them, does not appear to me very acceptable; 
probably the study of their formation in the embryo will give the clue to their homology. But seeing 
that we cannot thus homologize in a more detailed way the gastrovascular canals of Coeloplana with 
that of other Ctenophores (— and we can also scarcely point out a direct homologue in typical Cteno- 
phores to the branching canals of Zyalfiella —), it can certainly not be expected that a more detailed 
homologizing of the ramifying canals of Polyclads with those of Ctenophores should be possible. 
A general homology is all that can be expected, and here Zjalfella and Coeloplana undoubtedly show 
the way along which the transformation of the peripheral gastrovascular system from the Ctenophoran 
to the Polyclad type has taken place. It may perhaps be suggested that Ctenoplana in this respect 
will be more primitive than Zjalfella. — It is worth recalling here the peculiar respiratory tentacles 
of Coeloplana, discovered by Abbott (Op. cit. p. 48. Taf. 8, fig. 1), processes from the branches of the 
sagittal gastrovascular canals. They are very much like the dorsal cirri of Thysanozoon, which like- 
wise are in connection with the gastrovascular canals. 

While thus the peripheral canals do not and cannot be expected to afford more than a general 
homology in the two groups, the case is different with the rest of the gastrovascular system. The 
stomach (“Hauptdarm”) of the Polyclads, of course, corresponds to the infundibulum of the Ctenophores, 
both giving rise to the peripheral canals and both being of entodermal origin. The important physi- 
ological accordance (comp. p. 39) may also be recalled here. Probably nobody would raise any object- 
ion to this homology, so that it is unnecessary to say more about that. 

The “Pharyngealtasche” of Polyclads is regarded by Lang as homologous to the stomodzum 
of Ctenophores, both being of ectodermal origin. The “pharynx” of Polyclads, forming a ringwall 
within the pharyngeal sac, is regarded as homologous to the stomodzal folds of Ctenophores. In both 
a narrow opening leads from the stomodzum to the stomach. This seems, indeed, highly plausible. 
There are, however, some differences to be noticed. The epithelium of the pharyngeal sac of Polyclads 
is not ciliated, while in the Ctenophores it is ciliated. The stomodzeal folds of Ctenophores are paired 
organs (situated in the transverse plane), in Polyclads they (the “pharynx”) originate as a continuous 
ringwall (a mesodermal thickening). ‘The stomodzeum of Ctenophores is compressed in the sagittal 
plane, in the Polyclads it is a wide sac, more or les complicated, but not compressed. — In view of 
the higher specialization of the Polyclads the existence of these special structures is, however, not 
more than what should be expected — and, furthermore, they are not unparalleled in the Ctenophores. 

In Mertensia ovum, which is generally thought to be one of the most primitive of Ctenophores, 
the stomodzeum is only in the lower part compressed in the sagittal plane; in the upper part it is 
(on account of the strongly developed stomodzeal folds) not thus compressed, the transverse diameter 
being even larger than the sagittal. In Zjalfella it has developed into the large “suboral” cavity, 
which is no way compressed in the sagittal plane, the transverse axis being much the larger. Also 
in Coeloplana it is stated by Abbott (Op. cit. p.51) to be “not compressed in either plane but approx- 
imately square in shape”. In Ctenoplana it is evidently as in Zjalfella, as may be concluded rather 


safely from the figure copied from Korotneff (p.26). Thus there is no difficulty for the homology 


in the shape of the stomodeum. 
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Regarding the stomodzal folds the discrepancy, that they are paired organs in Ctenophores, 
a continuous ringwall in Polyclads, cannot be removed at present. But the strong development of 
the folds in Zjalfella, Ctenoplana and Coeloplana is very suggestive of the “krausenférmiger Pharynx” 
found in the more primitive Polyclads; especially in Coeloplana, where the walls of the pharynx are 
“thrown into a great number of folds” (Abbott, p.51) the condition would seem to be nearly as in the 
primitive Polyclads; unfortunately Abbott does not give any information as to whether they are 
really paired structures as in Zja/fella or go all round the pharyngeal wall. 

Through the observations on Mertensia ovum recorded below my attention was called to the 
fact that the stomodzeum of Ctenophores really consists of two divisions, viz. a larger, lower part, 
comprising the stomodzeal folds — the pharynx s. str. — and a small upper part, consisting of a narrow 
canal, forming the connection between the pharynx and the infundibulum; this latter part, which I 
designate as the oesophagus, is always strongly compressed in the sagittal plane. In JAZertensia it is 
unusually long and conspicuous, while in other typical Ctenophores it is only quite short, which 
accounts for its not having been distinguished hitherto. In 7Zjalfella, Coeloplana and Ctenoplana it 
is very conspicuous; (it is designated as the “stomodzal canal” by Abbott). (Comp. the note p. 22). 
The same two parts are also to be distinguished in the Polyclads. Jang does not treat this oeso- 
phagus specially, designating it only as the “inner mouth”; he sees therein only the opening in the 
“diaphragm” through which the pharyngeal cavity is in connection with the stomach. That it is 
really a canal comparable to the oesophagus of Ctenophores is, however, evident enough; I need only 
refer to such a figure as Taf. 28, fig1 of Lang’s Monograph. Unfortunately he does not give any 
information as to whether it is compressed in the one or other plane; it might be expected to be 
compressed in the sagittal (longitudinal) plane. Wishing very much to have this rather important 
question settled, I asked for some specimens of a pair of the more primitive forms of Polyclads from 
the Zoological Station at Naples, viz. Zhysanozoon Brochit Gr. and Stylochus neopolitanus Lang. On 
removing the dorsal skin over the pharynx in Zhysanozoon it was very easily seen that the inner 
opening of the oesophagus is really a longitudinal slit, as it ought to be according to the 
theory; in Stylochus the opening could not be exposed clearly by direct preparation, but horizontal 
sections showed that it is likewise here a longitudinal slit. — The diaphragm, the wall separating 
the stomach from the pharyngeal cavity in Polyclads, and through which the oesophagus passes, is, 
of course, also represented in Ctenophores, though generally quite small on account of the compression 
of the pharynx. In Mertensia it is distinct enough (Comp. fig.11d.), on account of the widening of 
the pharynx, and in Zjalfella it is even more developed than in any Polyclad; in fact the whole wall 
separating the pharyngeal (“suboral”) cavity from the infundibulum and transverse canal must be 
regarded as the homologue of the diaphragm of Polyclads (comp. PI. VI, figs.2 and 9); in Ctenoplana 
it must evidently be very nearly the same condition, and also in Coeloplana the diaphragm must 
doubtless be very distinct, judging from the description of the pharynx. 

The new facts brought to light thus all tend to strengthen the homology of the gastrovascular 
system in Polyclads and Ctenophores; the only differences of any weight to be noted being the 
histological character of the epithelium in the pharyngeal sac (ciliated in Ctenophores, non-ciliated 


in Polyclads) and the stomodzal folds, paired organs in Ctenophores, unpaired in Polyclads — 
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and these two points are in good accordance with the greater specialization of the pharyngeal appa- 
ratus in Polyclads. It thus appears that the homologizing of the gastrovascular system in Polyclads 
and Ctenophores, instead of being “wenig befriedigend”, must be declared to be satisfactory, even to 
an uncommon degree. — It should also be pointed out that the fact of the oesophagus of Polyclads 
being a longitudinal slit is another important support for the homology of the longitudinal axis of 
Polyclads with the sagittal axis of Ctenophores. 

The homologies of the nervous system are somewhat more questionable, the main difficulty 
lying in the rather disputable character of the nervous system of the Ctenophores. But also here the 
more recent researches have brought to light facts which are in favour of the theory of the derivation 
of the Polyclads from the Ctenophores. Lang has maintained as “ein unabweisbares physiologisches 
Postulat” that the adaptation to the creeping mode of life in Coe/op/ana must have modified to a con- 
siderable degree both its musculature and its nervous system. The researches of Abbott have 
shown that this is really the case; while he does not enter*on a more detailed description of its 
muscular system, he gives the important information that four distinct ganglia have developed round 
the apical organ (Op. cit. p.61). Also in Cfenoplana ganglia appear to have developed (cf. Korotneff. 
Op. cit. p.248). On the other hand the sessile Zjalfella does not show any indication of ganglia. 
These facts would seem to show that the change of habits from pelagic to creeping has been of 
primary importance for the development of the nervous system. jE It would be of unusual interest 
to study Mertensia ovum in regard to its nervous system; on account of its strongly developed muscular 
system it should be expected that also the nervous system has been considerably more developed than 
in other pelagic Ctenophores —). Adding to these facts that Samassa (Zur Histologie d. Ctenoph. 
p- 229—231) upon histological and physiological grounds comes to the result, that the development of 
the Polyclad nervous system from the apical organ and ciliated ridges of Ctenophores is highly prob- 
able, it must certainly be agreed that this point of the theory has been strengthened by the recent 
researches. 

The otolith itself, being doubtless an adaptation to the pelagic life, should be expected to have 
become rudimentary in the creeping forms. This is also decidedly the case in 7Zjalfella, whereas it 
is still typically developed in Coeloplana and Ctenoplana, deviating from that of pelagic Ctenophores 
only in minor points. The polar fields, which have totally disappeared in the grown Zjalfella, have 
been somewhat specially developed in Ctenoplana (“sensory tentacles” of Willey); their condition in 
Coeloplana is unknown, being not mentioned by Abbott. (It may be suggested that the two vertical 
tracks from the otolith in Fig. 6, Taf.8, of Abbott’s memoir may represent the polar fields). In the 
Polyclads both otolith and polar fields have disappeared completely. The presence of otoliths in the 
Acoela I would regard as a new formation, being of quite another structure than in the Ctenophores. 

No homologue of the eyes of Polyclads has hitherto been found in Ctenophores. It is, how- 
ever, quite possible that the whitish-yellow spots occurring along the periphery of Coe/oplana repre- 
sent the first rudiments of organs sensitive to light, as suggested by Abbott. Also in Ctenoplana 
a series of (red) spots occur along the margin of the body, which even more than those of Coeloplana 
are suggestive of eyes. The fact that in the more primitive Polyclads eyes occur along the margin 


all round the body is in full accordance herewith, so that it seems highly probable that the origin of 
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the eyes of Polyclads is indicated here. (If Heteroplana were really a Ctenophore, related to Clenoplana, 
as maintained by Willey, it would afford the direct connection between Polyclads and Ctenophores 
in this point, having undoubted eyes along the margin. But, as stated above, it can scarcely be 
doubted that it is a true Polyclad). 

The presence of a general ciliation of the epidermis in Polyclads and its absence in Cteno- 
phores would in itself not mean a difference of so much importance as to imply a difficulty to the 
theory. Lang rightly points out that there are, in any case, traces of ciliation in Ctenophores, both 
in the grown and the embryonic stages. However, it is by no means without importance to notice 
that Zjalfella, Ctenoplana and Coeloplana also in this regard appear to represent a transitional con- 
dition. In Zjadfella the basal surface, the suboral cavity and the “chimneys” are ciliated. In Céeno- 
plana and Coeloplana the whole underside is ciliated; according to the first descriptions (by Kowa- 
levsky and Korotneff) they are ciliated over the whole body, but this is denied by the later 
researches of Abbott and Willey, who maintain that only the ventral surface is ciliated. 

This leads to a couple of questions of very great morphological importance: to what corresponds 
the flat underside of Ctenoplana and Coeloplana, and how has the conspicuous flattening of the body 
in these two forms originated? The most obvious explanation of the transformation of the high body 
of typical pelagic Ctenophores into the flat body of the creeping Ctenophores would be, that it has 
been brought about through a simple shortening of the main axis of the body. This is, however, 
scarcely the right explanation; the facts revealed by the study of the development of Zjal/ella decid- 
edly point in another direction. In the young Cydippid of Zjal/el/a the lower part of the body is 
divided through the deep transverse furrow into two large lobes, which may be folded out, so that 
the animal becomes quite flat (PI. III, fig.6); it is doubtless with the inside of these lobes that the 
animal attaches itself to the Umbellula, the furrow thus becoming converted partly into the basal 
surface, partly into the “suboral” cavity and the chimneys—allowing that there is no distinct limit 
between the widened pharyngeal cavity and the furrow’). The epithelium of the furrow is ciliated and 
remains so in the grown animal in the parts derived from the furrow. Ctenoflana completely corre- 
sponds with the Cydippid of Zjadfella; the two lobes of the body can be opened or folded up; the 
inside of the lobes (lower side of the body) being ciliated. The only difference from 7Zja/fella is, besides 
the absence of the “chimneys”, that the pharyngeal cavity appears to be more distinctly limited from 
the furrow (comp. fig. 3, p. 26). The conclusion seems then inevitable that also in Coeloplana 
the whole ciliated underside corresponds to the transverse furrow of TZjalfella and 
Ctenoplana. ‘The definite proof of this can, of course, only be given by the study of the development 
of Coeloplana; but the facts available do not seem to leave any doubt that this is the explanation 
of the ciliated underside of Coeloplana, the ciliation being thus in itself not a special adaptation to 
the creeping habit. — The flattening of the body in the creeping Ctenophores thus 
appears to be due, not to a direct shortening of the whole main axis of the body, but 


mainly to a splitting up of the lower part of the body. That also some shortening of the 


1) In the grown specimens it would seem that the whole of the “suboral’ cavity and the chimneys represent the 
pharyngeal cavity, the flattened basal surface alone corresponding to the transverse furrow of the young (comp. Pl. III, 
figs. 5, 11). This interpretation, however, is not directly supported by the facts of the development. But further material may 
perhaps give the proof of it. 
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main axis has taken place, is evident from the reduction of the infundibular canal in these forms, the 
excretory canals proceeding directly from the infundibulum. The dorsal side of Coelopflana thus 
correponds to the whole of the body surface of a Pleurobrachia. Another question here arises, 
viz. whether in the Polyclads there is anything corresponding to the transverse 
furrow of the creeping Ctenophores. It seems that such is really the case. Among the processes 
of the pelagic Polyclad-larva there is a rather broad, preeoral, ventral process, which would appear to 
correspond to the one lobe; the paired posterior processes accordingly would correspond to the other 
lobe, having only become secondarily divided. Whether the unpaired dorsal process morphologically 
also belongs to this lobe seems more questionable; it may perhaps represent a new formation. It is 
worth recalling in this connection that Lang (Monograph p. 380) seems somewhat in doubt, whether 
the ciliated band connecting the paired processes is really in connection with that of the anterior 
ventral process. That the processes are in the transverse plane, is in accordance with the suggestion 
of their being homologous to the transverse lobes of Zjalfella and Ctenoplana. That they are quite 
resorbed during the metamophosis of the Polyclad would not seem to make such an homology impos- 
sible. A consequence of this suggested homology would be, that only the middle part of the ventral 
side of Polyclads corresponds to the whole of the ventral side of Coeloplana and Ctenoplana, the 
Polyclads thus representing a further stage of development in the transformation from pelagic to 
creeping organisms. 

This question about the homology of the ventral side of the Polyclads has been answered in 
another way by those of the previous authors, who have paid attention to it. While Lang appears 
to think the flat shape of the Polyclads the result of a simple shortening of the main axis, the edge 
of the Planarian body thus corresponding to the equatorial zone of the Ctenophoran body, Hatschek 
(Lehrbuch d. Zoologie, p.319) points out that Coeloplana and Ctenoplana “wahrscheinlich nicht mit 
der aboralen Flache kriechen, sondern mit dem ausgebreiteten Schlunde, wie dies auch andere Cteno- 
phoren gelegentlich thun”. Likewise K. C. Schneider’) regards the flat oral side of Coeloplana and 
Ctenoplana as homologous with the lower part of the pharynx of other Ctenophores, the well known 
Lampetia pancerina Chun, which even uses the inverted pharynx for creeping, being taken as the 
proof of this homology. — The morphology of Zjalfella and Ctenoplana decidedly gives no support 
for this theory. It is the transverse furrow which becomes the flat underside, in the middle ot 
which is the opening of the pharynx. In Zamfetva there is no trace of a transverse furrow, the ever- 
sion of the sagitally compressed pharynx being morphologically quite a different thing, though it 
may physiologically serve the same purpose, viz. to form a flat surface adapted to perform creeping 
movements. 

The suggested homology of the larval processes of the Polyclads with the transverse lobes of 
Tjalfiella and Ctenoplana*) would also seem to throw light on the homologies of the ciliated band 
encircling the margin of the processes of the Polyclad-larve. In Zjalfella and Ctenoplana the whole 


‘) Lehrbuch d. Histologie. p. 184. — Systematische Stellung von Hydroctena salenskii. Zool. Anz. XXVII. 1904. p. 570. 

2) As mentioned above (p. 45) Kemna suggested that the larval processes of the Polyclads were homologous to the 
lobes and auricles of Lobate. This was evidently a happy thought, representing an important step in the right direction. 
That the auricles have nothing to do with the larval processes is clear enough now. But at that time it might not seem so 
improbable though it is, of course, always dangerous to seek for the origin of some little specialized structure in a very 
differentiated organ of some highly specialized forms, as the Lobate undoubtedly are. 
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inside of the lobes is clad with a thick, ciliated epithelium (comp. the sections, Pl. X); in the Polyclad- 
larve the processes are likewise originally clad with a uniform ciliation, which in the course of 
development becomes specialized so as to form a ciliated band. (Lang, Monograph, p. 377). Hat- 
schek (Op. cit. p.320) thinks the “praorale Wimperkranz” of the Polyclad-larve to have originated 
from the costze of Ctenophores through such a form as Charistephane. “Man kénnte den Wimperkranz 
von acht einander gendherten Plattchengruppen ableiten, aber umgekehrt auch den geschlossenen 
Wimperkranz fiir das primare halten; vielleicht ist es richtiger beide Bildungen von einem gemein- 
samen Grundtypus abzuleiten”. Without entering on a detailed discussion of this theory I would only 
point out, that it does not seem very appropriate to derive an evidently little differentiated structure 
as the ciliated band of the Polyclad-larve from such a highly differentiated structure as the combs of 
Ctenophores, and even to adduce one of the most specialized forms, like Charistephane (with only two 
rows of exceedingly broad combs) for the comparison. Further I would suggest that it is scarcely 
correct to designate the ciliated band of the Polyclad-larvee as a preoral band (as is also done by 
Lang, comp. his diagram, fig. 34. B.; Monogr. p. 404). As mentioned above, Lang was sometimes in 
doubt whether the band of the anterior, unpaired process was really in connection with that of the 
other processes (Monogr. p. 380). This fact is in good accordance with the explanation here set forth 
of the origin and homology of the processes and the ciliated bands of the Polyclad-larve, viz. that 
the processes correspond to the transversal lobes of TZalfella and Ctenoplana, (and 
accordingly also to the lobes of the Lobate), the bands being only a specialization of the 
general ciliation covering the lobes; accordingly it is only the band of the anterior 
ventral, unpaired lobe, which corresponds to the preoral ciliated band of the TZvocho- 
phora, the band of the paired, posterior processes corresponding to the postoral band. 
Thus the existence of both a preoral and a postoral ciliated band, and of a non- 
specialized ciliated part between these bands, in the Zvochophora is very naturally 
explained. 

Regarding the musculature it has already been mentioned that in Coeloplana it has been 
specially developed in accordance with the creeping habit of the animal. That it is also more devel- 
oped than usual in Cfenoplana is quite probable — though the enormous muscular system ascribed to 
it by Korotneff and partly by Willey has proved to rest on a misapprehension (comp. above, p. 28). 
Lang points out the existence of a basal membrane in Polyclads, serving as a sort of skeletal support 
for the muscles, as an adaptation to their creeping life habit. It is very interesting to notice that 
also in the creeping Cveloplana and Ctenoplana a basal membrane has developed, while in the sessile 
Tjalfiella and the pelagic Ctenophores no such membrane occurs. The musculature is thus in very 
beautiful accordance with the theory. 

The homology of the genital organs is supported by the fact that both Ctenophores and 
Polyclads are hermaphrodites, the genital organs being in close relation to the gastrovascular system. 
On the other hand there would seem to be a considerable difference as to how they originate. In 
Ctenophores they are stated to originate from the entoderm (Chun) or the ectoderm (Hertwig), in 
Polyclads they originate probably from the entoderm; but this is mot beyond doubt, — it is possible 


that they are derived from the mesoderm. In the memoir on Gazda segmentata Lang was not in doubt 
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as to the entodermic origin of the genital cells, but in the Monograph on the Polyclads he has some 
doubt about this. Since, however, in the Coelenterates the genital cells may arise either from the 
ectoderm or the entoderm in nearly related forms, Lang is of opinion that such a discrepancy would 
not imply any considerable difficulty to the theory. This may perhaps be true; but it would certainly 
be more satisfactory to the theory, if it could be proved that the origin is the same in both groups — 
and the new facts acquired are decidedly in favour thereof. As has been shown above, all evidence 
is decidedly for the entodermal origin of the genital cells in Ctenophores (— and Zjadfella is not the 
least important support for this —); regarding the Polyclads the observations of Lang are equally 
in favour of the entodermic origin. So long then as there is no proof of the contrary, it may be held 
that there is accordance in this point between the two groups. — A difference not to be removed, at 
present at least, is this, that while in the Ctenophores the genital products are ejected through the 
gastrovascular system, no genital ducts existing, in the Polyclads there are special genital ducts, the 
genital organs being lined with a tunica propria which coritinues directly into the genital ducts. 
According to the statements of Willey Ctenoplana would afford a very important transitional stage 
in this regard, the genital organs being lined with a tunica propria continuing into genital ducts 
opening outwards, on the dorsal side. But, as pointed out above (p. 29—30), these statements very much 
need to be verified. On the other hand it is by no means improbable that Coe/op/ana, the most spe- 
cialized of the creeping Ctenophores, will prove to be intermediate between Ctenophores and Polyclads 
in regard to the genital organs; it would even not seem very surprising if copulatory orgaus were 
developed in Coeloplana, as is suggested by Lang. In any case it will be of the greatest interest to 
have the genital organs (and development) of Coeloplana examined. 

The greatest difficulty to the theory lies in the excretory organs, as is duly pointed out by 
Lang. It has been suggested by Chun that possibly the rosettes of the Ctenophores are the homo- 
logues of the excretory organs; but there is, in any case, no proof of this. But even if nothing can 
be found in Ctenophores corresponding to the excretory organs, it may be said of these as of the 
copulatory organs, that they must have originated once, and then it is only what should be expected, 
that they have originated in the most primitive of the Bilateralia. The suggestion that Coeloplana 
might possess an excretory system (Lang, p.655) seems disproved by Abbott’s discovery that it 
has typical ctenophoran rosettes. 

Finally the question of the mesoderm must be mentioned. ‘Through the researches of 
Metschnikoff a complete accordance appeared to be established between Ctenophores and Poly- 
clads in this respect, and, as Samassa states (Op. cit. p. 235) “dieselben waren sogar allein im Stande 
die von den iibrigen Bilateralthieren so sehr abweichenden Mesodermverhiltnisse der Polycladen auf- 
zuklaren”. The very definite assertion of Hatschek (“Das neue zoologische System”, p. 8) “dass die 
Angaben Metschnikoff’s tiber die Bildung des Mesoderms dieser Tiere durchaus irrig sind” would 
seem to raise new difficulties here. Hatschek’s researches being as yet unpublished, it is impossible 
to enter on a discussion of this question. But the fact pointed to above (p.45) that Hatschek ~ 
also derives the Turbellarians from a point on the stem of the “Ctenozoa”, seems to show that the 
development of the mesoderm in the Ctenophores is not opposed to the theory of Lang. 


Having thus discussed the different points of the Selenka-Lang’s theory to which objections 
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have been raised as well as those which are affected by the facts brought to light by the more 
recent researches on Cfenoplana and Coeloplana and, especially, those here recorded on Zjalfella, we 
may state as the main result that all the new facts are decidedly in favour of the theory, 
which now seems thus strengthened that serious objections can scarcely be raised against it any more. 
It seems to be an established fact that we can here really follow the transformation of the 
radiate into the bilateral type. The main point in this transformation lies in the 
relations of the main axis. After having been shortened through the flattening of 
the aboral side of the body it becomes bent through the wandering forwards of the 
apical pole, while the oral pole still remains in the middle of the under side. At the 
same time it becomes considerably shortened through the splitting up, along the 
transverse plane, of the oral half of the body. By the folding out of the lobes the flat 
underside is formed. The sagittal and transversal planes of the radiate body pass 
directly into the sagittal (vertical, longitudinal) and transversal planes of the bila- 
teral body; the latter, of course, must be bent parallel to the main axis. Secondary 
changes of the axial relations are then introduced by the wandering forwards (or backwards) of the 
oral pole. But there is no reason to enter on the further development of the bilateral type. It may be 
sufficient to have demonstrated how the transformation from the radiate to the primitive 
bilateral type has been brought about. 

A necessary conclusion from the close affinity between Ctenophores and Polyclads would seem 
to be, that the Ctenophores ought to be classified with the Platyhelmia instead of with 
the Coelenterates, their affinities with the latter being, indeed, rather problematical, or, in any 
case, much less conspicuous than those with the Polyclads. I must, however, refrain from discussing 
this question on the present occasion, the more so as it cannot be done with due weight, before 


Coeloplana has been studied more fully in regard to both its anatomy and its development. 


II. 
The pelagic Ctenophora of the Northern Atlantic. 


The species mentioned in this part of the report have, most of them, been the object of 
repeated descriptions, a very extensive literature existing about them. There is no reason to enter in a 
more detailed manner upon these forms in general; however, I am able to give some additional infor- 
mation, which may be found not without value. As for the literature it has been thought unneces- 
sary to quote all the references; they have been very carefully collected by R6mer and Moser, to 


whose works I may refer. Only the more important references are given. 
The species dealt with in this part are: 


Mertensia ovum (Fabricius). 

Pleurobrachia pileus (O. Fr. Miller). 
crinita Moser. 

Lolina infundibulum (O. Fr. Miiller). 


Beroé cucumis Fabricius. 


Besides, notes are given on some few other species, which have been recorded as occurring 
in the Northern Atlantic, viz. Hormiphora plumosa (Sars), Lesueuria hyboptera A. Ag., Cestus veneris Les. 


and Keroé Forskalizt Chun. 


The species hitherto recorded only from the Atlantic Coasts of North America are not dealt 


with, unless there are synonymical reasons for mentioning them. 


1. Mertensia ovum (Fabricius). 
Beroe ovum. O. Fabricius. Fauna Groenlandica. 1780. p. 362. 


compressa. H. Mertens. Beobach. u. Unters. iiber die beroeartigen Akalephen. Mém. Acad. Imp. 


St. Pétersbourg. 6. Ser. II. 1833. p.525. Taf. 9. 


—  octoptera. Ibid. p. 528. Taf. ro. 


Mertensia ovum Mérch. A. Agassiz. North American Acalephe. Ill. Catal. Mus. Comp. Zool. II. 
1865. p. 26. 
_ Fabr. E. Vanhéffen. Die grénlandischen Ctenophoren. Bibl. zool. VIII. 1895. p. 17. 


— Ctenophoren. Nordisches Plankton. XI. 1903. p. 2. 
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Mertensia ovwm (Fabr.) F. RO6mer. Die Ctenophoren. Fauna Arctica. III. 1903. p. 70, 72. 
— — Fabr. F. Moser. Die Ctenophoren der Deutschen Siidpolar-Expedition. Deutsche 
; Siidpolar Exp. 1r901—1903. Bd. XI. Zoologie Bd. III. rgog._p. 123. 
Callianira compressa Mertens. F. Moser. Ibid. p. 138. 
Non: Mertensia ovum. H. B. Torrey. The Ctenophores of the San Diego Region, Univ. Calif. 
Publ. Zool. 2. II. 1904. PII. 1. 


Our knowledge of this species is very incomplete, in spite of its having been mentioned 
often enough in literature and likewise repeatedly figured. This insufficiency, which is the more 
unfortunate as Mertensia ovwm is supposed to represent one of the most primitive of all Cteno- 
phores, is mainly due to the great difficulty of preservation, so great that Rémer even states 
that it is upon the whole impossible to preserve it. This is certainly exaggerated; since it has proved 
to be possible to preserve satisfactorily so delicate a form as Bolina infundibulum, it will doubtless 
also be possible to do so with JZ ovwm,; only experiments are needed in order to find out the right 
method to be applied. Another reason of the incomplete knowledge of this form is the fact, that it 
occurs only in the purely arctic waters, thus being not very accessible for study, except at the Coasts 
of North America, where it has, however, not been made the object of study since A. Agassiz 
(Op. cit.) published his observations on its postembryonal development. 

In some Plankton-samples from the “Ingolf’ I have found several specimens, which can with 
certainty be referred to JZ ovwm. The samples having been simply preserved in alcohol, these speci- 
mens are, of course, not in a fine state of preservation; of most of them only the main parts of the 
gastrovascular system and the tentacle bases are preserved, but a few small specimens are nearly 
complete, though evidently much shrunk and having lost their transparency. This material, poor 
enough, it is true, has however enabled me to give some additional information of its anatomy and 
to correct some errors in the previous descriptions. 

Agassiz (Op.cit. p.26) points out as a feature characteristic of this species (and genus) “the 
great distance at which the lateral chymiferous tubes (the pharyngeal vessels) are placed from the 
digestive cavity, and the close connection which is shown there to exist between the tentacular appa- 
ratus and the lateral tubes, the base of the tentacular apparatus seeming to give rise to this long, 
slender tube, enclosing the digestive cavity in its two wide arches, when seen from the broad side” 
— this description being also given by Moser (Op.cit. p.124). Further the tentacular apparatus 
“differs from that of Pleurobrachia in being limited to the abactinal part of the spherosome, and not 
extending towards the actinostome, as in Pleurobrachia” (p. 28). The figures which accompany 
Agassiz’ description are mere sketches, which do not give much support to the description; it is 
true that the figures 36—37 show a quite short tentacle-basis, but these figures differ so much from 
the fig. 29, which represents a grown specimen, that it seems not very convincing that they really 
represent the same species — though Agassiz states that in this stage “the development of the 
actinal part of the spherosome has become so striking, that we cannot fail to recognize in the young 
Acaleph a Mertensia”. In reality no arguments are given for the referring of the young stages 


figured to JZ ovwm. It is, in any case, very unfortunate that the size of the specimens figured is not 
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indicated. But even if these young stages really belong to JZ ovwm*), they cannot prove that the 
short tentacle-basis is characteristic of the grown JZertensza. On the contrary the tentacle-basis is 
unusually long, as I can show. 
In fig.1r is represented the tentacle bases and the central part of the gastrovascular system 
of Mertensia ovum, drawn from one of the specimens in the “Ingolf’ material. It shows the tentacle 
bases as rather long?), characteristically curved 
bodies, from the upper end of which the ten- 
inf f-t tacle proceeds; this shape the tentacle bases 
‘tees @ Lae | have in all the specimens available, and it is 
likewise seen in the sketch made from a living 
specimen by Vanh6ffen(Nordisches Plankton, 
fig. 1); also in Beroé compressa of Mertens, 
which*is, in my opinion, undoubtedly a syno- 
nym of JZ ovum, they have the same shape 
and size. It may then possibly be right that 
the tentacle bases are short in the very young 
specimens, as shown in the two figures of 
A. Agassiz — but in the larger specimens, 


from a size of ca.3™, they are not “limited 


Ae to the abactinal part of the spherosome”, as 
lm ph.v. ph pho lm 


maintained by Agassiz. His fig. 29 is too 

Fig. 11. Pharynx and tentacle-bases of Mertensta ovum. d. diaphragm; - R % 

inf. infundibulum; 1. m. longitudinal muscles; oe. oesophagus; little detailed for showing anything clearly of 

p. series of pigment spots; ph. pharynx; ph. f. pharyngeal (stomodzeal) 

folds; ph. vy. pharyngeal vessel; r. m. radial muscles; t. tentacle; 
t. b. tentacle-basis. The peculiar feature of the pharyngeal 


the shape and size of the tentacle-bases. 


vessels following close along the tentacle bases 
rests on a misunderstanding. The pharyngeal vessels join the pharynx as in other Ctenophores, 
as I have been able to see clearly both on sections and on the not sectioned material. What Agassiz 
has taken to be the pharyngeal (“lateral”) vessel is evidently the tentacular vessel. 

Moser (Op. cit.) states that the tentacle bases, judging from the figures of Agassiz, are not 
longitudinally divided as in other Cydippids. This would appear to be really so, also on the preserved 
material; in sections it is seen, however, that the structure is in accordance with the usual type, only 
the two halves of the basis lie so close together, partly even overlapping one another, that it can 
only be seen in sections that there are really two parts as usual. It may be remarked that along 
each side of the tentacle basis is seen a rather conspicuous series of pigment spots (fig. 11); this 
would appear to be what Mertens mistook for the ovaries. 


") It is peculiar that Fewkes does not mention Agassiz’ description of the young JJertensia in his short note on 
Mertensia ovum (On certain Medusze from New England. Studies from the Newport Marine Zoological Laboratory. Bull. Mus. 
Comp. Zool. Vol. XIII. 1887. p. 212), where he records that he has traced the development of some Ctenophoran eggs “into young 
Mertensize, (which) are possibly of this species”’. 

) The oral end of the pharynx being destroyed in the specimens preserved it cannot be seen there how far down 
towards the mouth the tentacle basis reaches; from Vanhéffen’s sketch (fig. 1) of a living specimen they are seen to reach 
nearly to the mouth. Is is worth mentioning that in a specimen, which can scarcely have been more than 3™™ long, the 
tentacle bases have already the same shape and relative length as in the grown specimens. 
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The stomodzum is seen in a very marked way to consist of two distinct parts. The upper 
part is strongly compressed in the sagittal plane; its rather thick walls curve outwards above at the 
opening into the infundibulum, as a pair of inner lips. This part is distinguished as the oesophagus. 
Between the oesophagus and the pharyngeal vessel is a conspicuous clear space, without muscles, 
which may be distinguished as the diaphragm, as it is doubtless the homologue of the diaphragm 
in the Polyclads. Below the oesophagus the stomodzeum is not compressed in the sagittal plane. It 
is nearly square, a little larger in the transverse plane. This, evidently, depends on the strong devel- 
opment of the pharyngeal folds. There is a distinct keel on each side in the sagittal plane, but it is 
only farther down that the sagittal compression of the stomodzum becomes apparent. This lower, 
larger part of the stomodzeum, comprising the stomodeeal folds, is distinguished as the pharynx. — 
This differentiation of the stomodeeum, which has hitherto been overlooked, as it appears, is a 
general feature in the Ctenophores. I have found it quite easily observable also in Pleurobrachia, 
(comp. fig. 13, p. 70) Ezchlora and Bolina, besides in TZjalfella and upon the whole in the Platy- 
ctenida; also in ABevoé it exists. Likewise the same feature is found in the Polyclads. (Comp. above, 
p.53). It is especially distinct, where the pharyngeal folds are much developed, causing thus a 
widening of the pharynx in the transverse plane; where the folds are only small, the pharynx is 
compressed in the sagittal plane also in the upper part, so that the transition from the pharynx 
to the oesophagus becomes quite even, no distinct limit being seen. 

The pharyngeal folds are, as seen in fig. 11, strongly developed, in the shape of the usual 
folded bands. In Mertens’ figure 1, Taf.9, they are very well shown; he describes them (designating 
them as “Gallengefisse”) as “ganz driisigte gewundene Organe, die bis an die Mundspitze reichen, 
und dort noch nach aussen gegen sich selbst eingeschlagen sind”. Moser’s statement (p.124) that 
“iiber Form und Lange der Magenwiilsten fehlen bisher Angaben” thus does not hold good — and even 
in case the Beroé compressa of Mertens were really different from JZ ovum, that statement is not 
correct. Fabricius says in his description of “Beroé ovwm’’ (Fauna groenlandica, p. 362): “Intra illos 
cirros (the tentacles), et paulo anterius, 2 cirri minores rubicundi conspiciuntur, quos extra corpus ex- 
tendere non vidi, nec credo illam posse”. It appears evident that these two short “cirri” can only be 
the pharyngeal folds; this is put beyond doubt by the following notes found (on p. 288) in a hand- 
written work of O, Fabricius: “Zoologiske Samlinger eller Dyrebeskrivelser” (1809), preserved in the 
Zoological Museum of Copenhagen; they are given here in translation. “The two shorter cirri, which 
have their place between the long ones in the middle of the worm (as it appears, in the cavity itself), 
were pink brown, and must be regarded as a pair of mouth-tentacles. ... When it has got the Crustacean 
(“Marfluen”, “ Oniscus cicada’’) agglutinated with its cirri and carried to the mouth, the Crustacean appears 
to become powerless, and the mouth tentacles then catch it there and carry it further to the 
stomach”. — Fabricius thus has not only observed and described the pharyngeal folds of JZ ovum 
long before Mertens, but he is, upon the whole, the first, who has seen this structure of the 
Ctenophores. 

Regarding the gastrovascular system I cannot give any information beyond that given above 
of the position of the pharyngeal vessels. I would only recall the remarkable statement of Mertens 


(Op. cit. p. 526), that from the part of the subtransversal vessels continuing towards the apical pole 
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from the point of the aboral processes of the body he “deutlich beobachtete, dass von hier sich baum- 
artig verzweigte Gefasse gegen den Darmkanal erstrecken”. If this proves to be correct; it is indeed 
a most interesting feature, probably homologous to the proliferations from the meridional vessels of 
Bathyctena Chuni (Moser). (Comp. p. 36, note). 

A very surprising feature of 7 ovwm is the strong development of its muscular system, as is 
easily observed in the preserved specimens. (Comp. fig. 11). The infundibular canal is quite surrounded 
by a thick layer of longitudinal muscles; at the level of the infundibulum they divide so as to pass 
outside the diaphragm, continuing down along the outer side of the pharyngeal vessels (the inner side 
of these vessels is close to the pharyngeal wall, not separated therefrom by a muscle layer). At the 
level of the transverse, perradial vessels the longitudinal muscles must, evidently, be divided into four 
groups, uniting again, two on each side, below the transverse vessel. It is only on sections, however, 
that one can realize how exceptionally these mucsles are developed. As seen in fig. 12, representing a 
transverse section of the infundibular canal, the muscles form @ thick layer round the canal, the single 
threads being arranged more or less distinctly in a feather-like way, as it is known e.g. in the earth- 

worm. The single threads are rather thick, comma-shaped 
nes in cross-section. The whole muscle-bundle appears to be 
limited outwards by a fine membrane. The longitudinal 
muscles along the outer side of the pharyngeal vessels 
are arranged in a similar way, but the muscle threads 


are less numerous here. Between the pharynx and the 


tentacle-bases there is a conspicuous network of anasto- 
Fig. 12, Transverse section of the infundibular canal mosing muscle-strands. Also these smaller bundles appear 


of Mertensta ovum, inf. c. infundibular canal; 1.m.lon- — - : 
in sections to be surrounded by a thin membrane. The 


gitudinal muscles; r. m, radial muscles. 9/;. 

same reticulum of muscle-bundles is also seen in the 

aboral part of the animal, taking almost the appearance of ring-muscles over the muscle-bundle round 
the infundibular canal; in fact, I am not quite sure whether there are not real ring-muscles here. 

This strong development of the musculature is quite astonishing and, as far as hitherto known, 
quite unique in the Ctenophores. It would, indeed, be very interesting to have this species made the 
object of a close histological and anatomical study. It may be supposed that its nervous system will 
prove to be considerably more developed than usual among Ctenophores, judging from its muscular 
system. 

The very interesting observation of Mertens, that it uses its tentacles for attaching itself to 
stones etc. on the bottom, when the sea is in motion through stormy weather, in order to avoid being 
thrown ashore and crushed, may be recalled here. Likewise Mertens (p. 527) records it to possess 
strong regenerative power. (Comp. below, sub. Bodina mfundibulum). 

Several specimens were taken by the “Ingolf’ at the stations 29 (65° 34'N. 54° 31’ W,), 
33 (67° 57’ N. 55° 30' W.) and 34 (65° 17'N. 54° 17'W.); in the Journal of the Expedition it is ment- 
ioned from station 32 (66° 35/ N. 56° 38’ W.), all these stations being in the Davis Strait. — On the 
“Danmark” Expedition it was observed by Mr. Fr. Johansen in considerable numbers in the months 


of August and September 1907 at “Danmarks Havn” (North-East Greenland, 76° 47'N. 18° 45) W.), the 
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size varying from ca. 2 to ca.25™™ in diameter. It is stated to occur mainly on the ice-foot, stretching 
its long tentacles horizontally over the ice. (A coloured sketch of the animal leaves no doubt that it 
was really JZ. ovum). 

This species doubtless occurs all along the Greenland Coast, both the West and East Coast. 
With the cold polar stream it is carried down along the North American East Coast, probably as far 
south as the influence of this stream prevails here, viz. to Cape Cod. From Iceland it is recorded by 
Faber'), who states to have found it especially at the North Coast, and also once at the Westmann- 
Islands. The latter statement is scarcely correct. Its occurence at the North Coast of Iceland is cer- 
tainly due to the Polar Stream, which must evidently also carry the species down along the East Coast; 
but the Polar Stream does not reach to the Westmann Islands. Faber has then here most probably 
mistaken a Plewurobrachia pileus for A ovum. It is further known to occur also at Spitzbergen and 
in the Bering Sea, so that it is doubtless circumpolar, as maintained by Chun (Ctenophoren d. 
Plankton-Expedition, p. 10) ROmer and Vanhoffen. It is a very decided cold-water form, limited 
to the polar waters, as pointed out by Rémer. It is not in accordance herewith that it is also recorded 
from the coast of California and further from some Norwegian fjords and Skagerak. The statement of 
its occurrence at California is due to Torrey. In his paper “The Ctenophores of the San Diego Region” 
he figures (Pl. I. 1) a Ctenophore which is designated as Mertensza ovum — but only in the explanation 
of the plate; in the text it is not mentioned with a word. I quite agree with Moser (Op. cit. p. 126) 
that it is not Mertensta ovum, as is at once seen from the rounded apical side of the body and from 
the shape and position of the tentacle-bases. Whether it is a Hormiphora, as suggested by Moser, 
I do not feel convinced; but here the fact only concerns us that it is not AZertensia ovum, this species 
being thus not known from the Californian coast. 

The statement of its occurrence in Norwegian fjords is due to D. Damas & E. Koefoed?): 
“Nous ne lavons observée dans les regions septentrionales que dans les fiords profonds de la Norvége 
et elle est signalée dans le Skagerak. Mais elle se trouve 1a exclusivement dans les couches profon- 
des, tandis qu’au Spitzbergen c’est une forme de surface”. I have been unable to find in the literature 
the statement of its occurrence in the deep waters of the Skagerak to which Damas & Koefoed 
refer; but even if JZ ovwm has really been recorded from there, I must doubt the correctness. And 
also for the alleged observation of JZ ovwm in the deep fjords of Norway it is not seen, how the 
correctness of the observation has been ascertained — nor is it stated in which fjords it was observed; 
I therefore think that the occurence of this species in the Norwegian fjords cannot be taken as an 
established fact. 

The occurrence of JZ ovum in the Bering Sea rests on the supposition that Merten’s Beroé 
compressa and octoptera are identical with JZ ovwm, it having not later been recorded from there). 


But the identity of these species of Mertens with JZ ovum has recently been decidedly objected to 


« Fr. Faber. Naturgeschichte der Fische Islands. Mit einem Anhange von den islindischen Medusen und Strahil- 
thieren. 1829. p. 202. 

2) Le Plankton de la Mer du Grénland. Duc d’Orleans. Croisiére océanographique dans la mer du Grénland 
en 1905. (p. 416). 

3) In the Report of the International Polar Expedition to Point Barrow, Alaska (Washington, 1885) the species is 
recorded as observed near Point Barrow, the identification being made by I. W. Fewkes after sketches made on the expedition. 


The Ingolf Expedition. V. 2. 9 


66 CTENOPHORA. 


by Moser, who thinks them to represent a species of the genus Cadlianira, C. compressa; (Moser. 
Op. cit. p. 138). It will be necessary to enter a little into this question. 

The reasons adduced by Moser against the identity of Beroé compressa Mertens with AZ ovum 
Fabr. are these. “Beroé compressa hat eine ausgesprochene Herzform, infolge von zwei wohlaus- 
gebildeten, fliigelférmigen Fortsétsen am Sinnespol, die in der Grosse ungefahr denen von Cadlianira 
antarctica Chun entsprechen, wahrend A/ertensza ovwm allerdings schwach herzf6rmig ist, aber der 
Fortsiitze durchaus entbehrt”. Each of these processes “weist ferner eine ziemlich tiefe, trichterférmige 
Einbuchtung auf, die an dessen Spitze beginnt und bis zu dessen Ursprungsstelle, in der Héhe des 
Sinnespols, verlauft, wo sie sich in die Scheidendffnung fortsetzt ... Ferner sind auch die fltiigelf6rmigen 
Kanten, auf denen die Rippen verlaufen, bei Gevoé compressa viel auffallender und staérker ausgebildet 
als bei Aertensia ovum’ (p. 124). — It may first be stated that according to Mertens (Op. cit. p. 525) 
“die vier Fliigel sind wieder mehr oder weniger tief eingeschnitten”, so that it is evident already 
therefrom, that too much weight ought not to be laid on the prominence of these ridges as a specific 
character. This becomes much more evident, if we compare the figs. 3 and 4 of Mertens with the 
fig.2 of Vanhdéffen (Nordisches, Plankton), the latter showing that the ridges in Greenland specimens 
may be as prominent as in those of the Bering Sea. Concerning the height of the aboral processes 
it is true that the figures of Mertens differ very much from those of Agassiz; but in a sketch of a 
specimen of JZ ovwm from West Greenland (Holstensborg) made by Traustedt, (which is preserved 
in the Copenhagen Museum) these processes are as high as in the specimens of Mertens. Also in 
fig.29 of Agassiz there is a distinct indication of an apical process on the left side (while nothing 
corresponding is seen on the right side), bearing witness that the animal figured had the usual pro- 
cesses, though perhaps less developed than usual. Likewise in Vanh6ffen’s fig.1 they are very 
little developed. It appears then that the development of these processes is very variable (depen- 
dent on age?) — if there are not two separate species, one with high, the other with low apical 
processes. This latter alternative I would think very improbable. But here also renewed studies of 
the living specimens must bring the decision. In any case it is certain, that both forms occur at the 
West Coast of Greenland, as is proved by the sketches of Traustedt and Vanh6ffen. 

The Beroé octoptera of Mertens is regarded by Moser (and, in my opinion, with full right) as 
the young of B. compressa. “Naturgemiss muss ein Jugendstadium von Beroé compressa, bei dem die 
fligelformigen Fortsatze am Sinnespol und die vorspringenden Kanten noch gar nicht oder nur wenig 
entwickelt sind, A/erdensza ovwm sehr ahnlich sein, welch letzteres jaauch Chun auffiel. Aber das gerade 
spricht gegen die Zusammengehdrigkeit dieser beiden. Eine junge MMJertensia ovum von der Grésse 
der Leroe octoplera gleicht nur wenig dem ausgewachsenen Tier, nach den Angaben von Agassiz 
iiber deren Entwicklung. Auch die Farbe von Beroe octoptera spricht nicht fiir die Identitat beider, 
denn es fehlen ihr die auffallenden, orange Pigmentflecken der jungen J/ertensia ovum, die A gassiz 
beschreibt, und es ist ausgeschlossen, dass Mertens sie tibersehen hatte. Somit ist die Zusammen- 
gehorigkeit von Beroe octoptera mit Mertensia ovum ganz unwahrscheinlich, wahrend die Behauptung, 
dass es sich um ein Jugendstadium von Beroe compressa handelt, sehr viel fiir sich hat. Die Iden- 
tifikation von Beroe compressa mit Mertensia ovum ist aber erst recht unmédghlich, und fiige ich 


(Moser) beide den Callianiren, unter dem Namen Cadlianira compressa, als eine einstweilen noch 


zweifelhafte Art bei”. (Op. cit. p. 125). 
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I would remark to this whole reasoning, that it is scarcely justifiable to lay so much stress 
on the description of the young stages of AZ ovum given by Agassiz. As pointed out above, there 
is no statement about the size of the specimens figured, so that a direct comparison with the figures 
of Mertens’ eroé octoptera cannot be duly carried out — and upon the whole, it can scarcely be 
taken as a sure fact that all the figures given by Agassiz are really the same species. I would not 
find it justifiable either to lay so much stress on the presence or absence of some pigment spots, at least 
in these old and imperfect descriptions and figures. Further, as I think it has been proved beyond 
doubt that B. compressa is really identical with AZ ovum, the same must, of course, be the case with 
B. octoptera, which is almost certainly the young of it. 

While I am thus decidedly of opinion that the Beroé compressa and ocloptera of Mertens 
are only synonyms of Merfensia ovum, against the view held by Moser, I willingly agree that 
especially the large aboral processes indicate a relation to the genus Callianira, as was formerly 
thought by Chun (Monograph, p.279; in the “Ctenophoren der Plankton-Expedition” this view is 
dropped), and recently maintained by Moser. In fact, I think it very probable that the two genera 
Mertensia and Callianira will prove to be nearly related, belonging to one and the same family, the 
Mertensiide. The character upon which Chun established the two families, Mertenside and Calliani- 
ride, is the presence or absence of the apical processes, it being evidently due to the unsatisfactory 
description and figures of Agassiz that they are taken to be absent in Mvrfensia ovum. Since, how- 
ever, they are really present in Mertensia as well as in Cadlianira it can scarcely be doubted that 
these two genera must really belong to the same family, which must, of course, keep the name 
Mertenstide, the diagnosis having to be altered accordingly into “apical processes present”. Whether 
there are other features of the rank of family characters must be left undecided, until the much 
needed closer study of the anatomy of Mertensia ovum Nas been undertaken. 

To the family Mertensiidee Chun (Monograph) also referred the genera Lwchlora and Cha- 
ristephane and later on (Ctenophoren d. Plankton-Expedition) the genus 7Z7werfe Chun. That this 
latter form really belongs to this family seems evident enough. As for Charistephane, which is very 
probably only a larval form (with dissogony) of a Lobate or Cestid, as suggested by Chun (Monograph, 
p. 278), it must be left undecided to which family it really belongs. For Ewchlora, characterized especially 
by the opening of the tentacle sheath at the oral pole of the body and, perhaps, by the unbranched 
tentacles (it is not quite certain that they are so in Luchlora filigera Chun), it seems necessary to 
establish a separate family, Euchloride n. fam. To give the full diagnosis of this family is also im- 
possible at the present stage of our knowledge; a closer study of Ewch/. filigera and especially of the 
structure of the tentacles of both species is needed. That there are no cnidoblasts, as is stated by 
Chun, may be taken as certain, but it is as yet unknown whether the tentacles are provided with 
colloblasts of the usual ctenophoran structure. To the family Euchloride the genus Dryodora Ag. 
would also seem to belong. (It is referred by Moser to the Mertensiide, together with Zach/lora). 
Especially its simple tentacles and the lacking of the pharyngeal folds indicate a closer relation to 
Euchlora. It is, however, too little known, our knowledge resting alone on the description and figures 


given by Mertens, so that its true position must remain somewhat uncertain as yet. 


g* 
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2. Pleurobrachia pileus (0. F. Mill). 


? Beroe pileus. O. Fr. Miller. Prodromus zoologie danice. 1776. p. 232. No. 2817. 

2 — -- O. Fabricius. Fauna grénlandica. 1780. p. 361. 

Cydippe bicolor. M. Sars. Beskrivelser og Iagttagelser over nogle merkelige eller nye i Havet ved 

den bergenske Kyst ilevende Dyr. 1835. p.35. Tab. 7, fig. 17. 

Pleurobrachia rhododactyla. \, Agassiz. Contributions to the Natural History of the Acalephe of 
North America. II. The Beroid Medusze of the Shores of 
Massachusetts. (Mem. Amer. Acad. N. Ser. IV. 1849). 

— Agass. A. Agassiz. North American Acalephe. 1865. p. 30—33. 

- rhodopis. Chun. Ctenophoren d. Golfes v. Neapel. 1880. p. 282. Taf II. Fig. 5—6. 

o pileus Fabr. Vanhdffen. Die gronlandischen Ctenophoren. i895. p. 21. 

— = Chun. Ctenophoren d. Plankton-Exped. 1898. p. 55. 

— — aut. R6mer. Die Ctenophoren. Fauna arctica. III. 1903. p. 70, 75. 

— —  Fabr. Vanh6ffen. Ctenophoren. Nordisches Plankton 1903. p. 3. 

_ — Moser. Ctenophoren d. Siboga-Expedition. 1903. p. 5. 

- rhodopis Chun. Moser. Ibid. p.6. 

— pileus Fabr. — Ctenophoren d. deutschen Stidpolar-Exped. 1909. p. 141—146. 

_ — (F) A. Ghigi. Ctenofori. Raccolte planctoniche fatte della R. Nave “Liguria” 

nel viaggio di circumnavigazione del 1903—05. Vol. II. Fase. I. 
1909. Pp. 9. 
a= rhodopis Chun. A. Ghigi. Ibid. p. 9. 


While it is generally agreed that the Pl. rhododactyla of the American coasts is identical with 
the P2. pileus of the European Coasts, nobody has hitherto doubted that the species P/. rhodopis estab- 
lished by Chun for the Mediterranean form was really distinct, and judging from the literature there 
should be no difficulty in distinguishing it from /7/. pzlews. After the diagnosis given by Chun 
(loc. cit.) it is seen to differ from 2. pclews among other characters in the meridional vessels being 
voluminous and “nicht scharf von den adradialen Stammen abgesetzt”. Moser (Siboga-Ctenophoren, 


p. 30) gives the following differential diagnoses of the two species: 


Fi. pileus. Fl. rhodopts. 
“Kiformig, Rippen lang. Scheide und Ten- Eifoérmig, Rippen ziemlich kurz. Scheide kurz. 


takelbasis ziemlich lang. Eintritt der adradialen Tentakelbasis nicht lang. Eintritt der adradialen 
Gefasse steil ttber dem Trichter im aboralen drittel Gefiisse auf gleicher Héhe mit dem Trichter, in 
der Rippe. Dariiber die Scheidendffnung. der Mitte der Rippe, auf gleicher Hohe die 


Scheidendfinung. 


The colour is thus given by Chun: “Durchsichtig, Tentakelbasis und Fangfaiden rosa pig- 


mentiert”. In Moser: Ctenophoren d. deutschen Siidpolar-Expedition (p. 148) the species is mentioned 
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as “die eiformige, rosenrotgefarbte Plewrobrachia rhodopis ....”, this somewhat increased colouring being 
evidently due to a lapsus memorize of Dr. Moser. 

These distinguishing characters certainly seem quite excellent. Finding, however, that the 
young specimens of P/. Ailews were not easily distinguished from P/. rhodopis after the diagnosis given, 
I asked for some material of 7odofzs from the Zoological Station at Naples. I was then rather sur- 
prised in finding that these specimens did not correspond very well with the diagnosis of rhodopis; 
especially the opening of the tentacle-basis was not at the level of the infundibulum, but placed as in 
Pi. pileus of a corresponding size. After a careful comparison with specimens of Av/ews from the North 
Sea I became convinced that it is impossible to distinguish the two forms. The characters 
pointed out as distinguishing PV. rhodopis from fileus are only characters of the young, 
found exactly alike in specimens from the Mediterranean and the North Sea. It is in correspon- 
dance herewith that the specimens examined by Chun were only 5—7"™. In the preserved specimens 
I find the opening of the tentacle sheath lying at the level of the infundibulum at a size of 3—4™, 
while in specimens of 5—7™™ it is already somewhat more apically placed. This difference evidently 
is due to the preservation, the size of the animals being more or less reduced thereby. 

Another fact is decidedly in favour of the identity of P/. rhodopis and pilews, viz. that while 
Fi. pileus has otherwise an almost cosmopolitan distribution, it is not known from the Mediterranean‘), 
doubtless because the specimens found there are eo ipso taken to be riodopis, which latter has, on the 
other hand, not been recorded from outside the Mediterranean. The improbability of such a world-wide 
pelagic form not occurring in the Mediterranean is evidently as great as that of another similar 
pelagic form not occurring outside the Mediterranean. 

The identity of rhodopis and pileus, on the other hand, would seem to be disproved by the 
observations of Garbe?’), who has found very considerable anatomical differences between the young of 
the two forms. In the youngest specimens of P/. rhodopis examined, o5 "" in diameter (collected at Triest), 
the gastrovascular system was as yet very little differentiated, being represented only by a large, undi- 
vided sac in each side half of the body; in young specimens of P72. Aelews from Helgoland, of only o-4™™ 
diameter the gastrovascular system was found almost completely formed as in the grown specimens. Also 
in regard to the development of the genital organs very considerable differences were found to exist 
between the two species, which need not be recorded in a more detailed way here. — It is, of course, 
beyond doubt that such two forms could not be identical — on the contrary, the differences found by 
Garbe are so considerable, that it seems really astonishing that such could obtain in two species of 


the same genus. — The explanation of the remarkable discrepancy between Garbe’s and my own 


1) Moser (Op. cit. p. 145) doubts the correctness of a statement of Sovinsky, according to which P/. pileus occurs 
in the Black Sea. As I have not seen Sovinsky’s work (“Einfiihrung in das Studium der Fauna des Ponte Caspo, aral. Meeres- 
Bassin”. 1902), I can form no judgment of the case, but it would beforehand seem very probable that the Mediterranean 
Pleurobrachia, which is really P/. pileus, also occurs in the Black Sea, corresponding to the fact that it occurs also in the Baltic. 


— When Moser further says that “es ware wertvoll, zu erfahren... welche Art unter dem Namen Pleurobrachia rhododactyla 
gemeint ist, die nach Graeffes kurzer Mitteilung (1884) im Golf von Triest haufiger ist; dass es sich hier um unsere nordische 
Pleurobrachia pileus handeln sollte, lisst sich kaum annehmen bei dem Fehlen anderer nordischer Arten wie z. B. Beroe cucumes’, 


it must be stated, firstly, that Graeffe (“Ubersicht der Seethierfauna d. Golfes v. Triest. III. Coelenteraten. 1884. p. 30) mentions 
Pl. rhodopis, not Pl. rhododactyla, and next that the Mediterranean Beroé ovata is doubtless identical with Berod cucumrs, which gen- 
erally occurs together with P/. pileus. (Comp. below, sub Beroé cucumes). 

2) Aug. Garbe. Untersuchungen iiber die Entstehung der Geschlechtsorgane bei den Ctenophoren. Z. wiss. Zool. 
Bd. LXIX. Igor. 
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observations is doubtless this, that his supposed specimens of P/. rhodofis are not this form at all, but 
most probably belong to some species of Lobate. This suggestion is supported by the fact, that in 
Garbe’s material of young Pleurobrachize from Helgoland were found a pair of specimens showing 
essentially the same structure of the gastrovascular system as his “//.rhodopis’’ trom Triest. Now it 
can be said with rather great certainty, that these latter young Ctenophores from Helgoland can only 
be young Bolina infundibulum, the only other tentaculate Ctenophore occurring here besides P/. pileus. 
It is in good accordance herewith, that the coste are placed very close together, as is characteristic 
of the young Bolina (which was even named Cydippe quadricostata by Sars on account of this pecu- 
liarity). — I think then that there can be no doubt that Garbe’s Pleurobrachia rhodopis is really 
the young of some species of Lobate (evidently not Soda, since the specimens from Triest differ in 
some points from those from Helgoland). The mistake is not to be wondered at very much, it 
being in fact a very difficult matter to distinguish such very young specimens of Lobate from true 
Cydippids. Garbe’s observations thus cannot disprove the “identity of Pl rhodopis with Pl. pileus, 


which I think has been conclusively established. 
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Fig. 13. a.b.  Pleurobrachia pileus, showing different relations of the gastrovascular system and tentacle bases, due to 

different stages of contraction. ar. vy. adradial vessel; d. diaphragm; inf. infundibulum; inf. c. infundibular canal; ir. y, inter- 

radial vessel; m. mouth; m. vy, meridional vessel; oe. oesophagus; ph. pharynx; ph. f. pharyngeal (stomodzal) folds; ph. v. 
pharyngeal vessel; t. b. tentacle base; tr. v. transverse (perradial) vessel; t. sh. tentacle sheath; t. v. tentacle vessel. 


In the work quoted, on the Ctenophores of the German South-Polar Expedition, Dr. Moser 
points out the great variability found in this species in regard to the shape, size and position of the 
different parts of the body. All transitional forms occurring together at the same locality, these differ- 
ences must be referred to “ndividuelle Schwankungen und Kontraktionszustinde, ... Altersunterschiede 
und ... die verschiedenen Konservierungsmethoden” ...... “Die Untersuchung deutet darauf hin, dass 
mit dem Alter die Form vielfach mehr zylindrisch wird, der Magen sich im Verhaltniss zum Trichter 


sehr verlangert und die Tentakelbasen grésser werden und sich ersteren nihern. Berticksichtigt muss 
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auch noch werden, dass sich das Tier so kontrahieren kann, dass aus der kugeligen Form eine zylin- 
drische wird, wobei die inneren Organe sich in die Lange strecken und teilweise zuzammenriicken, 
z. B. die Tentakelbasen sich dem Magen nahern” (p. 144). My observations are in full accordance 
herewith. In fig. 13a—b are figured a pair of specimens showing such great differences in the arrange- 
ment of the radial canals of the gastrovascular system, that one would scarcely think it possible that 
they could belong to the same species. Especially the direction of the main transverse canals is differ- 
ent, in one (a) horizontal, in the other (b) nearly vertical; similarly the position of the tentacle base is at 
the level of the upper end of the pharynx in one, nearly at the middle of the pharynx in the other 
specimen. Also the shape is very different, the one nearly spherical, the other subcylindrical. But all 
transitions between these two extremes occur among the specimens from one and the same locality, 
so that there cannot be any doubt that these differences are due either to individual variations or to 
the different stages of contraction on preservation (or to both). I have not had occasion to examine any 
large number of specimens of this species in a living state, so I cannot say definitely whether such 
differences really occur in the living specimens; but for my own part I do not doubt that these dif 
ferences are mainly due to the contraction on preservation. Likewise I suppose that the more cylin- 
drical shape, which Dr. Moser suggests to represent a growth change, is due to the preservation. 
Observations on living specimens are necessary to decide these questions. 

A peculiar variation was found in a few specimens, 
viz. the infundibular canal being split up in a greater part 
of its length (Fig.14); in one case it was even divided in 
the whole length. 

Regarding the colour of the tentacles it should be 
mentioned that there are two laterally placed, close series 
of pigment spots; these series continue upwards, along 
the sides of the upper part of the tentacle basis, receding 
somewhat on passing over from the tentacle to the basis. 


This arrangement I have found in all the specimens exam- 


ined, so that it very probably is a constant feature of this 
species. In Pl. 3, fig.5 of L. Agassiz’ memoir, quoted above, 
these series of pigment spots are indicated, their receding at 
the basis of the tentacle being well shown, while otherwise 
the arrangement in two distinct series along the tentacle is 


not given. 


o 2 ‘ i ne 
Chun (Monogr. p. 242) states, as an instance show ans Fig. 14. Pleurobrachia pileus, seen from the tenta- 


“wie die relativen Gréssenverhdltnisse derselben Art an den cular plane; showing forking of infundibular 
: ie a eed ae : canal. Letters as in Fig. 13, besides: ot. otolith; 

verschiedenen Kiistenpunkten, je nach der Haufigkeit von 0. t. sh. opening of the tentacle sheath. 

heftigen Winden, ausgiebigen Schwankungen unterworten 

sind” that “im Allgemeinen die amerikanische Pleurobrachia rhododactyla doppelt so gross (ist), als 

die offenbar mit ihr identische Cydippe (Pleurobrachia) pileus der stiirmischen Nordsee”. This is 


doubtless not correct. The Pleurobr. pileus abounds in the North Sea in sizes by no means smaller than 
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those represented, evidently in natural size, on the Pl. 1 of L. Agassiz memoir. According to Van- 
héffen they may reach a size of 25™" in diameter, and Evans and Ashworth") even record a 
lenght of 30™™; so large I have not observed them myself. 

In a few specimens I have observed a parasitic Nematod, lying within the jelly; in one case 
the parasite had wound itself round the tentacle basis. All the specimens of the worm being imma- 
ture, it seems evident that it does not reach its full development in the Plewrobrachia, but in some 
other animal, which preys upon the latter. I can give some information hereof. In the collection of 
the Copenhagen Museum there is a specimen of a Plewrobrachia found in the stomach of Cyclopterus 
lumpus (from the North Sea, Capt. Solling); this fact, combined with the observations of O. Fabri- 
cius (Fauna groenlandica, p. 363) that at Greenland Mertensia ovum is eaten by the same fish, seems to 
leave no doubt that Cyclopterus lumpus really preys upon the Pleuwrobrachia; it may then not seem 
improbable that the Nematod occurring in the P/ewrobrachia is the young of one of those Nematods 
found as parasites in the Cyclopterus, viz. Ascaris succisa Rud: and Agamonema capsularia Dies. and 
of these two it would evidently be the latter, the diagnosis (Diesing, Systema Helminthum II, p. 116) 
“extremitate caudali obtuse cum acumine” being quite in accordance with the specimens observed in 
the Pleurobrachia. Also the size is in accordance, the specimens found being ca. 15", while the size 
of Agamonema is stated by Diesing to be !/2—1”. 

The occurrence of this Nematod in Pleuvobrachia was already observed by Forbes, who in his 
paper “On two British Species of Cydippe”?) (Ann. Nat. Hist. III. 1839 p.148) says that “ambedded in 
the substance of one of these animals, near the stomach, is a remarkable parasitic worm, in shape 
resembling a /vlaria’’. 

Besides the Nematod, I have found a small Trematod in the Pleurobrachia, in the pharynx or 
in the jelly of the body; it may occur in considerable numbers in the same specimen and is much 
more common than the Nematod. It may be suggested that it is the young of one of the distomes 
living in Cyclopterus, which of them I do not venture to say — the more so, as there is also the pos- 
sibility, that the final host of these Trematods is another animal. I have been informed by Dr. 
C.G. Joh. Petersen, director of the Danish Biological Station, that he has sometimes found specimens 
of Acanthias vulgaris having the stomach full of Pleurobrachia. It is then, of course, also 
possible that Acanthias is the final host of the Nematod found in Pleurobrachia. —- It is worth 
pointing out that also in Acanthias the Nematod Agamonema capsularia occurs. On the other hand 
the same Nematod occurs in a considerable number of fishes (e.g. the cod, salmon) so that it must be 
supposed that the Plewrobrachia is not the only first host of this parasite. 

In the material of the “Ingolf? Expedition there are no specimens which can with any certainty 
be referred to this species. 

The distribution of Plewrobrachia pileus appears to be very wide, perhaps cosmopolitan. It is 
common over the whole of the North Atlantic, both at the European and American Coasts. In the 


Danish seas it is common everywhere, in the North Sea, Skagerak and Kattegat. In the Baltic it may 


‘) Wm. Evans and I, H. Ashworth: Some Medusze and Ctenophores from the Firth of Forth. Proc. R. Phys. 
Soc. Edinburgh. XVII. 1909. p. 308. 

) The paper appears to have been overlooked by the recent authors on Ctenophora. The two species described, but 
not named, by Forbes are evidently both Pleurobrachia pileus. 
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occur even so far as the Aland Sea, according to Levander’), the species being thus evidently very 
euryhaline, even if it is found there only in the deeper water. It is in good accordance therewith 
that it is also stated to occur in the Black Sea (Comp. above, p.69). By the German South Polar 
Expedition it was found in considerable numbers in the Antarctic Sea, Moser (Ctenoph. d. deutschen 
Siidpolar-Exp. p.144) pointing out “dass hier ein Fall von Bipolaritat vorliegt, wie er bis jetzt nur 
bei ganz wenig Arten nachgewiesen ist”. The fact recorded by Dr. Moser herself (Op. cit. p. 143) 
that it also occurs at the Seychelles and at Ascension is, however, not in favour of regarding this as 
a case of bipolarity; it shows that the species is also found in the warm regions, so that it will probably 
prove to occur all over the oceans, not only in the Northern and Southern seas, its distribution thus being 
not discontinuous, as it ought to be, if it were really a case of bipolarity. — From the Pacific this species 
is not known with certainty. Ghigi (Op. cit. p.9) states that it occurs at the West Coast of North 
America down to the Californian peninsula. This statement, however, evidently rests on the suppos- 
ition that the Plewrobrachia bachei figured by Torrey (The Ctenophores of the San Diego Region, 
Pl. I, Fig. 3) is identical with 2. Azlews, a supposition which is also made by Moser (Op. cit. p. 145). 
While I quite agree that Torrey’s Pl. bachei differs from the true PZ. bachez Agass. in what appears 
to be the main character of this species, viz. the opening of the adradial vessels into the meridian 
vessels above (aborally to) the opening of the tentacle sheath, so that it can scarcely be identical with 
this species”), I cannot, on the other hand, accept its-identity with //. pi/ews, the shape and oblique 
direction of the tentacle bases and the position of the opening of the tentacle sheath rather far from 
the apical pole being essential differences from the latter species; also the prominent red colour of 
the pharyngeal folds is a difference from /7. fi/ews, in which these folds are generally much less con- 
spicuously coloured, faint violet or yellowish. Anything definite cannot, however, be said about this 
question, because Torrey gives no information at all jabout the specimen figured. If it is a grown 
specimen, it may represent a new species; if it is a yong specimen magnified, it may not be impossible 
that it will prove to be identical with PZ. pelcas. 

Damas & Koefoed in “Le Plankton de la Mer du Grénland”s) (p. 414) state that //. Arles 
“manque tout A fait en plein océan”. I do not think this statement quite justified. In the collection 
of the Copenhagen Museum there are some specimens taken at 50° 20’ N. 30° 10’ W. (4. VI. 1889, by 
Lieutenant Ulrich, on the Corvette “Dagmar”), which I think are undoubtedly //. pilews. By the 
German South Polar Expedition a specimen was taken between Ascension and the Cap Verde Islands 
(Moser, Op.cit. p.143). These facts show that the species can, in any case occasionally, be found in 
the open sea and is not wholly bound to the coastal waters. 

From the Greenland seas Pi. pilews is generally recorded in literature, eg. by Ltitken4), 

1) K.M. Levander. Férekomsten af Ctenophorer i Ostersjén. Medd. af Soc. pro Fauna et Flora Fennica. H, 25. 
1900, p. 104. 

2) Moser (Op. cit. p. 145) regards Plewrobrachia bachei Agass. as synonymous with 72. pileus, suggesting the characters by 
which it is stated by Agassiz to differ from prlews (rhododactyla) to be due to “Unterschiede in der Kontraktion ... oder aber auf 
einem zufalligen Unterschied beruht’’. It does not appear very probable that the main character, the position of the opening 
of the tentacle sheath adorally to the opening of the adradial into the meridional vessels, could be due to contraction. But this 
form very much needs to be more carefully studied than has hitherto been the case. 

3) Due d'’Orleans. Croisiére océanographique dans la mer du Grénland en 1905. 


4) C.F. Liitken. A revised list of the Acalephee and Hydrozoa of Greenland. Arctic Manual. 1875. p. 187. (Pleuro- 
brachia rhododactyla Agass.). 
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Mérch‘), Levinsen?), Rémer3) and Vanhéffen‘). These statements all rest on Fabricius’ 
old description, and it is a mistake when Vanhéffen (Op. cit. p. 16) thinks its occurrence at Green- 
land “durch die Arbeiten von Liitken und Levinsen gentigend beglaubigt”. There are no specimens 
of Pi. pileus from Greenland in the collection of the Copenhagen-Museum and as /2. pilews is not 
so very difficult to preserve in a tolerable conditition, this means something. Further Vanhoffen 
did not observe the species at Greenland during his stay there, and neither was it observed by the 
Danish expeditions to East Greenland or by the “Tyjalfe” Expedition. It may be concluded from this that 
Pleurobrachia pileus does not occur at the Coasts of Greenland. Having reached this conclusion 
I was very pleased in finding later, in the work quoted of Damas & K oefoed (p. 414), that they 
did not observe the species at Greenland either, stating that P/. p/ews “n’existait certainement pas 
dans la partie occidentale de Vitinéraire” (viz. at the East Coast of Greenland). 

From this then it follows that the Bervoe pileus of Fabricius (Fauna groénlandica, p. 361) is not 
the species now generally designated as Pleurobrachia pileus Fabr. The diagnosis given by Fabri- 
cius: “Beroe globosa, costis octo, cirrisque duobus ciliatis” (which is a quotation from O. Fr. Miller 
(Op. cit.)) cannot give any clue to what species it really is, and neither do the accompanying remarks: 
“hanc seepissime vidi tempore autumnali in sinubus natantem, eleganter in acqua coloribus suis nitentem, 
nunquam tamen ob debilitatem eius sufficienter contemplari contigit” give the clue. That it might 
possibly be the same as his Beroe ovum, as is suggested by R6mer (Op. cit. p.77), I would not think 
very probable, judging from Fabricius’ excellent observations on the latter species. The solution 
of this question perhaps is given by the fact that recently a new species of Ctenophore, Plewrobrachia 
crinata Moser has been discovered at Greenland, collected by VanhGéffen. I would suggest that this 
is perhaps the real Beroe pileus of Fabricius. The common North Atlantic species, however, may well 
keep the name fzlews O. F. Miill. (nec. Fabr.). Nobody can tell definitely which species is really meant with 
Martens’ “Miitzener Rotzfisch”. But it is certain that it is either Mertensia ovum or Pleurobrachia 
pileus, which both occur at Spitzbergen. There being no doubt about which species has the claim 
of the former name, the name f7/ews Mill, (non Fabr.) with good right belongs to the northern 
Pleurobrachia, in accordance with the almost universal use, and in spite of the fact that Fabricius 
most probably used it in another sense. (It may be remembered that the author of the name Azleus 
is not Fabricius, but O. Fr. Miiller to whose Prodromus Fabricius refers under his Beroe piles). 
I agree that it is probable that Martens’ “Miitzener Rotzfisch”, to which the name fz/ews was given 
by O. Fr. Miller, is the species now called Wertensta ovum, but as it cannot be put beyond doubt, there is, 
i my opinion, no reason to alter the species-name of our most common Ctenophore; and even if it 
could be proved definitely that the “Mtitzener Rotzfisch” is really Mertensia ovum 1 would think this 
case one of those, where an exception from the priority rule should take place. 

") Naturhistoriske Bidrag til en Beskrivelse af Gronland af J. Reinhardt, J. C Schiodte, O. A. L. Morch, 
C.F. Liitken, J. Lange, H. Rink. (Serskilt Aftryk af Tillegene til “Gronland, geografisk og statistisk beskrevet af 
H. Rink). 1857. p. 97. 

*) G. M. R. Levinsen. Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst. Vid. Medd. Nat. Foren. Koben- 
hayn 1892. (p. 7, Pl. rhododactyla Agass.). 


)) F. R6mer. Ctenophoren. Fauna Arctica. III. 1903. p. 77. 
4) ER. Vanh6ffen, Die grénlindischen Ctenophoren. Bibl. Zool. VIII. 1895. p. 21. 
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3. Pleurobrachia crinita (Moser). 


Pleurobrachia crinita. F. Moser. Die Ctenophoren d. deutschen Siidpolar-Exped. p. 147. Taf. XX. 
Fig. 7—1I0. 

This peculiar species, which is hitherto known only from Greenland (the Karajak-Fjord, Van- 
hoffen), has not been brought home by any of the Danish Expeditions. That it must be distributed 
along the whole of the West Coast of Greenland can scarcely be doubtful, and likewise it can 
scarcely be doubted that it has a much wider distribution, the existence of very local forms of pelagic 
animals being upon the whole not very probable. — Whether it is a specially cold-water form, like 
Mertensia ovum, cannot be decided from the little information hitherto given of it. 

It may perhaps be doubted that this species should really be referred to the genus Plewro- 
brachia. Ghigi (Op. cit.) has established a separate genus, Moseria, for those species with the mouth- 
edge bent outwards so as to form a funnel-shaped collar (viz. Plewrobr. pigmentata Moser, Pl. striata 
Moser and Luplokamis australis Benham). It is not impossible that the P/. crizz/a ought also to be 
referred to this group (to the genus Zzzerfe Chun it also bears some resemblance). I would, however, 
remark that the main character of the genus Moserza as diagnosed by Ghigi very much needs to be 
verified by study of the living forms. The mouth opening can greatly alter its shape in 77. ileus e. g., 
and in some preserved specimens it may be quite funnel-shaped. It would then not be unreasonable to 
suppose, that the natural shape of the mouth in these forms is perhaps not as in the preserved speci- 
mens, after which these species have been described. I would be inclined to think the character of 
the costee of more importance. In any case I agree that the two species, prgmentata and striata appar- 
ently stand apart from the other species. Whether Zzflokamis australis ought really be grouped with 


them seems to me less convincing. 


4. Bolina infundibulum (O. Fr. Miiller). 


Leroé tnfundibulum. O. Fr. Miller. Prodromus Zoologize Danicee. 1776. p. 232. No. 2816. 
= — O. Fabricius. Fauna grénlandica. 1780. p. 360. 
Bolina septentrionalis. H. Mertens. Die beroéartigen Acalephen. 1833. p.515. Taf. 7. 
Mnemia norvegia. M. Sars. Beskrivelser og Iagttagelser... 1835. p.32. Tab.7. Fig. 16. 
Cydippe quadricostata. M. Sars. Ibid. p.36. Tab.8. Fig. 18. 
Bolina alata. JV, Agassiz. On the Beroid Medusze of the Shores of Massachusetts. Contrib. to the 
Nat. Hist. of the Acalephe of North America. II. Mem. Amer. Ac. IV. 
1850. p. 349. Pl. VI—VIII. 
— — A. Agassiz. North American Acalephe. Ill. Cat. Mus. Comp. Zool. II. 1865. p.15—18. 
—  wmucroptera. A, Agassiz. Ibidem. p. 19. 
— <mfundibulum. Chun. Ctenophoren d. Golfes v. Neapel. 1880. p. 294. 
— norvegica (Sars) C. Vogt u. E. Yung. Lehrbuch d. praktischen vergleichenden Anatomie. 
1888. I. p. 170—195. 
Lesueuria vitrea M. Edwards. M’Intosh. Notes from the St. Andrews Marine Laboratory. Annals 


Mag. Nat. Hist. 6, Ser. II. 1888, p. 464; 6. Ser. V. 1890, p. 46. 


10 


76 CTENOPHORA. 

olina infundibulum Martens. Chun. Ctenophoren d. Plankton-Exped. 1898. p. 22. 

= = (O. F. Miiller), F. R6mer. Ctenophoren. Fauna arctica. III. 1903. p. 78. 

= — (Fabricius). Vanhéffen. Ctenophoren. Nordisches Plankton. 1903. p. 5. 

—  septentrionalis Mertens. Vanhéffen. Die grénlandischen Ctenophoren. Bibl. Zool. VIII. 1895. p. 19. 
— infundibulum Martens. F. Moser. Japanische Ctenophoren. (Beitr. z. Naturg. Ostasiens, herausg. 


v. Doflein). 1908. p. 48. 


Regarding the synonymy of this species I would first point out that the author of the name 
mfundibulum is O. Fr. Miller, as rightly stated by Romer (Op. cit.), but not Fabricius, and still 
less Martens, who did not mention this form by any other name than the “Springbrunner Rotzfisch”. 
This was translated by O. Fr. Miiller, in his “Prodromus Zoologiz Danice”, into “Beroe infundibulum’; 
this is correctly given by Chun in his Monograph (p. 294), but in his “Ctenophoren d. Plankton-Ex- 
pedition” (p.13) he says that “Fabricius tibersetzte diese Bezetehnung mit Beroé infundibulum’’, and 
this latter incorrect statement is repeated by Moser (Japanische Ctenophoren, p. 52). 

The Cydippe quadricostata of Sars is ranged by Moser (Ctenophoren d. deutschen Siidpolar- 
Exped. p. 163) among the quite uncertain species. It was pointed out already by Mc. Crady?) that it 
probably represents only the young of Bolina infundibulum (Mnemia norvegica M. Sars), which interpre- 
tation was adopted by A. Agassiz (North American Acalephe; p.13) and by Chun (Monograph. 
p. 125). No arguments are given by Moser against this interpretation of Cydippe quadricostata, and 
it seems, indeed, indisputable. No other Ctenophores occur in Norwegian seas, or upon the whole in 
the North Atlantic, to which it could be referred. It is true, Aurivillius?) regards it as identical 
with Hormiphora plumosa; but it is by no means a sure fact that Hormiphora plumosa occurs in the 
North European Seas (comp. below). There are also no morphological reasons for referring it to any 
other form than Bolina infundibulum. 

That the species mentioned by M’Intosh (Op. cit.) as Lesweuria vitrea is really Bolina tnfun- 
dibulum cannot be doubted, as was rightly pointed out by Vanhoffen (Gronlandische Ctenophoren, 
p- 19). Also Evans & Ashworth (Op.cit. p. 310) appear to be of this opinion. 

Concerning olina alata Agass. I quite agree with Moser that it cannot be distinguished from 
B. infundibulum. ‘The same is, I think, the case with Bolina microptera A. Ag. In the description of 
this form (loc. cit.) Agassiz points out as one of its specific characters that “the lateral lobes are 
very short, with complicated windings of the long ambulacral tubes”. This might perhaps seem to 
indicate that it is really a separate species; but as I have found a rather considerable variation in this 
regard in the specimens of Bolina infundibulum observed by me during a stay at the Biological station 
of Trondhjem last summer (1911), I do not think this a feature of sufficient importance for maintaining 
B.microplera as a separate species — the more so as no figures are given of it. The question can 
perhaps not be regarded as definitely settled at present; in any case careful studies of living material 
of this as well as of the other American species, Bolina vitrea I, Agass., are very desirable. The beautiful 


') John Me. Crady. On the development of two Species of Ctenophora, found in Charleston Harbor. (Proc. Elliot 
Soc. Nat. History. Charleston S.C. 1857. p- §). 


_ *) © W.S. Aurivillius. Vergleichende thiergeographische Untersuchungen iiber die Plankton-Fauna des Skage- 
raks in den Jahren 1893—1897. Kgl. Svenska Vet, Akad. Handlingar. Bd. 30. No. 3. 1898. p. 27. 
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figure given of the latter by A. G. Mayer!) is, as regards the colour, not in accordance with the 
description of Agassiz. 

The Mediterranean species, Lolima hydatina Chun, is stated to differ from 2B. infundibulum, 
besides in the less developed windings of the lobe-vessels and some other minor characters, in the remark- 
able fact that the subventral vessels precede the subtentacular ones in the course of the develop- 
ment from the young to the adult form, while in B. zx/undibulum (alata) it is exactly the reverse 
according to Agassiz. With full reason Chun points out (Dissogonie, p.93) that “es ist im hohen 
Maasse auffallig, dass bei nahe verwandten Arten so bemerkenswerthe Differenzen in dem Gange der 
postembryonalen Entwicklung obwaiten”. Though the figures given by Agassiz show this very 
clearly, I think we may desire to see this statement verified by renewed researches. The fig. 8 
especially does not appear to me very convincing, and I may call attention to the fact that in the 
much more advanced stage represented in his fig. 12 the subtentacular vessels are represented 
as ending at the sides of the lobes, not uniting in the middle, and not distinctly in advance of the 
subventral vessels. Also the facts pointed out above in regard to his figures of young Meréensia ovwin 
make me hesitate in accepting as beyond doubt the statements and figures of the development of Bolzna. 

There would, however, appear to exist another very conspicuous difference between the young 
of LB. infundibulum and hydatina. In the young specimen of ca. 1™™ diameter represented by Vogt 
& Yung (Op. cit. p.175—176) in figs. 75—76 the tentacular vessel is represented issuing from one of the 
interradial vessels, not occupying the middle between the two interradial vessels. I have had occasion 
to convince myself of the correctness of this observation (on a specimen of 1°5"™ diameter). Judging 
from Taf. IX, fig. 3 of Chun’s memoir “Die Dissogonie”, this would not appear to be the case in 
B. hydatina; but no quite corresponding stage being figured by Chun, the existence of this difference 
cannot be regarded as beyond doubt. 

If these differences in the development of B. hydatina and infundibulum prove to be sure facts, 
there will, of course, be no doubt possible that they are really two different species. But until then 
I cannot feel very convinced of the specific difference between the two forms. The length of the 
auricles and of the costee are not reliable characters; I have observed a rather considerable variation 
therein in B. ¢xfundibulum. The only difference of somewhat more value, which I can find between 
hydatina and infundibulum is in the windings of the lobe-vessels. Judging from the fig. 1, p.82 of Chun’s 
memoir “Die Dissogonie”, which represents a specimen of ca. 9°" height, these windings are decidedly less 
developed than in 7/undibulum,; even though a not inconsiderable variation obtains in regard to the 
development of the windings in B. 2fundibulum, I have never observed them so little developed in the latter. 

The question about the specific value of Bolina hydatina must then be left undecided for the 
present. Judging, however, from the fact shown above that the Mediterranean Plewrobrachia rhodopis 
cannot be distinguished from /7/. pzleus, and from the fact shown below, that the Mediterranean 
Beroé ovata can, at most, be regarded as a variety of Beroé cucumis, it will probably be conceded that 


the conclusion lies near at hand that also Bolina hydatina, only found in the Mediterranean, is only a 


1) A.G, Mayer. Some Medusz from the Tortugas, Florida. Bull. Mus Comp. Zool. Vol. 37. 1900. Pl. 27. Figs. 91 —g2. 
Moser (Japanische Ctenophoren, p. 53) supposes that the rosy colour of the specimen figured by Mayer “mit der natur- 
lichen Farbe nichts zu tun hat, da Agassiz ausdriicklich die Farblosigkeit hervorhebt und Mayer sonst wohl von einer 
Identifikation beider Abstand genommen hatte’. This point might well deserve an authentic explanation. 
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local(?) variety of Bolina infundibulum, (which is not recorded from the Mediterranean), these three 
forms being almost invariably found together. 

A detailed account of the anatomy of this species is given by Vogt & Yung (Op.cit.). I have 
found it, upon the whole, very careful and exact; some few remarks should, however, be made to it. 
In the figs. 71—72 (p.172) the long (subventral costee) are shown to continue to about the middle of 
the lobes, and from there to the lower end they are represented as being set with rather coarse hairs, 
somewhat similar to those of the auricles. These hairs I have never been able to observe, and I 
think I can maintain that they do not exist, in any case in the younger specimens. Likewise I have 
never seen the costee proceed so far down on the lobes. Seeing, however, that the specimen figured by 
Vogt & Yung must have had a height of ca. 15, while the largest specimens observed by me were 
only ca.5™ high, I do not venture to maintain that it cannot be in these large specimens as repre- 
sented in the figures quoted. The large folds at the base of the closed lobes represented in these 
figures I have not observed either. 2 

In the description of the gastrovascular system we find the remarkable statement, that the 
subtentacular vessels bend downwards at their upper end continuing into the excretory vessels; thus 
a closed circle is made here, as shown by the fig. 85, p.193. Such a connection between the excretory 
and the subtentacular meridional vessels being otherwise unknown in Ctenophores, I was beforehand 
inclined to think that this was a misrepresentation. However, I am not able to disprove this state- 
ment, on the contrary, my observations would seem to support the statement of Vogt & Yung. In 
the young specimens I found that the subtentacular vessel has a little adapical prolongation above 
the place, where the adradial vessel joins it. In 
the largest specimens observed (ca. 5°" high) this 
prolongation had increased very considerably, as 
shown in fig. 15. Considering the much larger size 
of the specimens studied by Vogt & Yung, it 
seems quite possible that in such large specimens 
the prolongation of the subtentacular meridional 
vessels has increased so much as to join the excre- 
tory vessel. — Also L. Agassiz (Op. cit. p. 364) 
appears to have observed such a connection of the 
vessels (— he believes that all eight meridional 
vessels are in connection with the “ring”-vessel 
below the the apical organ —). — It may be remarked 


that I did not observe any cilia along the adapical 


continuation of these vessels, such as are shown 
Fig. 15. Aboral portion of Bolina infundibulum (Fabr.) from Z * 
the transversal plane, a. p. apical prolongation of the sub- ™ the quoted figure of Vogt & Yun s: 


transversal meridional vessel; c. p. ciliated pouch of phar- Regarding the windings of the subventral 
ynx; c.r. ciliated ridge (“nerve”); excr. v. excretory vessel; ia 
inf. infundibulum; inf. c. infundibular canal; ir. v. interradial vessels in the lobes Vogt & Yung state to have 
vessel; 0. opening of the oesophagus into the infundibulum: 
ph. f. pharyngeal (stomodzeal) folds; p- f. polar field; 
t. v. tentacle vessel. jene Linien, die nur durch das Vorhandensein des 


failed to see “die reizenden Arabesken, in welche 
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Gefasses angedeutet waren, auf der Oberflache der Lappen anderer Arten auslaufen” (Op. cit. p. 182). 
It may then not be superfluous to say, that I have found no particular difficulty in observing these 
windings, and that I have found them in general corresponding with the representation given thereof 
by L. Agassiz (Op. cit.), especially in his Fig. 4, Pl.7 and fig.7, Pl.8. The median fold is always 
simple, while the two lateral folds have generally two smaller, secondary folds, which may again be 
subdivided. That the windings will prove to be more complicated in such large specimens as those 
observed by Vogt & Yung, is very probable. It is worth remarking that the windings in the two 
lobes may be somewhat different, as was also observed by Vanhoffen (Gronlandische Ctenoph. p. 19). 

The description of the muscular system given by Vogt & Yung is not very satisfactory; 
though I have not studied the arrangement of the muscles in all details, I can give some additional 
information thereof. The “mighty” retractor muscles of the apical organ, also described by Chun 
(Monogr. p. 292; Dissogonie, p. 82, fig. 1), who states them to go from the apical organ to the basis of 
the lobes — I have certainly observed; but I cannot agree that they are so very strong, and I have 
found the fibres to be attached to the subventral vessels, not reaching to the lobes. Inside the pec- 
uliar netshaped musculature on the adoral side of the lobes are found some longitudinal muscles, con- 
verging towards the mouth. These, of course, serve to open the lobes, being the antagonists of the 
netshaped muscles. From the meridional vessels radial muscles run inwards; on the contraction of 
these muscles the costee are retracted, the skin folding over them. Other muscular threads serve to 
draw aside the folds of the skin so as to expose again the coste. But I shall not enter here on the 
details of this delicate muscular system. — It may be observed that even when the cost are fully 
exposed there is seen a distinct line along each side of them, the margin of the folds which cover 
them when retracted; the costae thus lie in concave ridges. Also the intercostal areas are slightly 
concave on the sides of the animal, while at the apical pole they are distinctly convex. 

The wonderful researches of Chun on the dissogony having been made on the Mediterranean 
Lolina, which would appear to be only a local form of B. zxfundrbulwm, the question naturally arises, 
whether dissogony occurs also in the form from the North European coasts; this question becomes 
the more interesting, as Chun has found that the dissogony “nur unter dem Einfluss einer erhohten 
Oberflachentemperatur des Seewassers eintritt” (Dissogonie, p. 103). Though I have not had occasion 
to study myself the newly hatched young of Bolina, I think it can be said with rather great certainty 
that dissogony obtains also in the specimens of our seas. As stated above (p.70) it can scarcely be 
doubted that the young Ctenophore from Helgoland, thought by Garbe (Op. cit.) to be the young of 
Pleurobrachia rhodopis, is really a young Bolima. In Taf. XXXVII, fig. 18 he figures a section of a 


specimen o5"" in diameter, in which the genital organs are already in full activity, producing eggs 
and spermatozoa. As in the specimens studied by Chun only 4 genital organs are developed. They 
lie close to the tentacle bases, so that there would appear to be a difference here between this specimen 
and those studied by Chun, the latter having the genital organs developed along the subventral 
vessels, not along the subtentacular. This difference, however, is only apparent. In the figure quoted 
of Garbe the testes are represented as lying close to the tentacle, the ovaries on the other side. 
This is a proof that the vessels in which the genital organs have developed are really the subventral; 


if it were the subtentacular the arrangement of the ovary and testis would have been the reverse. 
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There is thus no disagreement with the results obtained by Chun from the study of specimens from 
the Mediterranean. The slight development af the meridional vessels in the specimen figured by 
Garbe would seem to indicate that it has been the young, not of a grown specimen, but of a young 
in dissogony. (Comp. Taf. IX, figs. 1o—r11 of Chun’s memoir “Die Dissogonie”). 

It is well known that this delicate species offers the greatest difficulties to preservation; 
in most preserving fluids, and specially in alkohol and formaline, it completely dissolves, almost in 
an explosive manner, scarcely some small pieces of skin remaining of it — strangely enough, since the 
consistence of the jelly is rather firm, though I would not agree with Vogt & Yung (Op. cit. p. 176) 
that it is “sehr hart und der Kérper bietet fast denselben Widerstand wie Knorpel”. The reason of 
this difficulty in the preservation appears to lie in a quite remarkable impermeability of the jelly. I 
have watched the penetration of the different preserving fluids under the microscope and found that, 
while the skin of the animal is, of course, at once fixated, the ciliation of the pharynx and the circu- 
lation within the gastrovascular canals continue as if nothing had happened. When then the pres- 
erving fluid begins to penetrate into the jelly, the muscle fibres contract so violently that all the 
inner organs break to pieces, like an explosion. On applying the mixture of Chrom-Osmic acid used 
by Lo Bianco’) for Ctenophores, one may succeed in preserving the skin and accordingly the shape 
of the animal rather intact, at least in small specimens, but the inner organs are, generally, destroyed 
in the usual way. Having made this observation I thought that, if it might be possible to narcotize 
the animal before killing it, preservation in a satisfactory state might succeed. My experiments as to 
this gave the surprising result that the animal appeared to be nearly insensible to the different narco- 
tizing reagents, such as ether, cocain, chloral, epsomsalt, tobacco; thus a specimen remained alive for 
two days in a solution of tobacco so strong that the water was quite brown and strongly smelling. 
When at last the animals could not stand the reagents any longer, they dissolved, no narcotizing 
being obtained. When nearly giving the matter up in despair I tried to add alcohol in drops to the 
water in which the animals were kept — and this time with excellent result. Complete narcotizing 
was easily obtained in this way, and then the inner organs remained complete, when the fixating 
fluid (Chrom-Osmic acid) was added. Thus I succeded in getting some specimens excellently preserved 

until a new difficulty arose. During the time when the experiments described were carried out 
(at the Biological Station in Trondhjem, in the month of July 1911) the weather was very cold; then 
the temperature rose very considerably, and now in the warm weather the preservation did not succeed. 
The narcotizing and fixation succeeded as usual, but soon after the Chrom-osmic acid had been applied, 
the lobes of the animal swelled to deformity, the upper part of the body contemporaneously shrinking 
to almost nothing. I cannot doubt that the reason of this must be sought for in the high temperature. 
But, in any case, I have found, how the Bolza can be preserved very satisfactorily — in cold weather. 

It naturally follows from the great delicacy of Bolima that it must be very liable to be dam- 
aged, when the sea is rough. In fact, I have often observed specimens which were more or less lacer- 
ated. The same observation is made by Chun for the Lobate upon the whole. “Sie sind vollauf 
den Gefahren ausgesetzt, welche Wind und Wellenschlag in Gefolge haben. Bei jedem Sturme werden 


') Salvatore Lo Bianco, The methods employed at the Naples Zoological Station for the preservation of marine 
\nimals. Bull. U. S. National Museum. 39. 189g. p. 26. 
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sie zerfetzt und massenhait vernichtet; es dauert nach sttirmischen Zeiten oft eine Woche bis man 
unter dem iiberreichen Material von Bruchstticken wieder véllig intakte Exemplare entdeckt”. Chun 
then thinks that “ein recht erheblicher Bruchtheil aller Lobaten allein schon durch Wellenschlag der 
Vernichtung preisgegeben werden, da den Ctenophoren nach den iibereinstimmenden Berichten aller 
Beobachter ein Regenerationsvermégen abgetrennter Theile durchaus abgeht” (Dissogonie, p- 103). The 
dissogony is then thought to be a specially acquired means, through which these forms, which are 
thus far so badly adapted to the life in the surface waters that they are constantly destroyed by 
the physical environment, secure their survival in this strange struggle for life. 

This supposed inability of regenerating even smaller parts of the body in such fragile and 
comparatively low organisms appeared to me very strange and not very convincing; I therefore paid 
special attention to the matter during my stay at the Trondhjem station. I very soon observed spe- 
cimens which had all appearance of the lobes being in regeneration. Wishing, however, to have the 
matter put beyond doubt I undertook some experiments in order to have the question solved definitely. 
Having taken one day a good deal of specimens in a large plankton-net, these specimens, all more 
or less lacerated through the capture, were put in a large jar, full of water. On examining them two 
days afterwards I found the wounds closed, and the lost parts (lobes, auricles, tentacles and combs) 
were very evidently about to regenerate, the vessels of the lobes having already begun to form anew. 
In the course of a week the specimens had completely regenerated the lost parts, these being only as 
yet slightly smaller than the corresponding normal parts. Also the windings of the lobe vessels had 
been formed again as normal. 

Having thus ascertained that the Bola has a very considerable regenerating power, I deter- 
mined to carry out some more exact experiments and try to decide how far the regenerating power 
goes. Some specimens were cut in different ways. In one the apical organ was extirpated, another 
was divided in two halves after the sagittal plane, a third after the transversal plane and a fourth 
was divided horizontally in two parts. The experiments succeded completely. In the course of a week 
the two halves of each of the vertically divided animals each regenerated the lacking part, likewise 
the lower part of the horizontally divided specimen regenerated the lacking upper part; only the 
upper part of this specimen succumbed before it had regenerated the mouth. In one of the halves of 
the specimen divided after the sagittal plane the two half lobes coalesced in the wrong way so as to 
form one sagittal lobe; but it afterwards amended it so as to get normal lobes again. That the extir- 
pated apical organ very soon regenerated, need scarcely be emphasized, this being indeed a small 
thing in comparison with what the other specimens performed. But this had the special interest of 
proving that the apical organ has no influence on the regeneration, (as was, of course, also shown by 
the complete regeneration in the lower part of the horizontally divided specimen). 

The experiments were carried out in the time from the 18th to the 28th of July, when my 
sojourn in Trondhjem ended. The regenerating halves of the specimens had then not yet fully 
reached the size of the original halves, but it seemed evident that in the course of a few days more 
they would have reached quite the normal condition again. — It is worth noticing that the regenerating 
specimens became considerably reduced in size during the regenerating process. 


It may still be noticed that the above mentioned specimens, which were captured in the 


The Ingolf-Expedition, V. 2. ay 
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plankton-net (on the 13th July), were still alive on the 28th, after having been kept all this time in 
the same jar, without the water having been changed or aérated. They were certainly in a somewhat 
poor condition at last, but this was evidently due to the high temperature during the last days; so 
long as the weather remained cool they were in a perfectly healthy state, and I have not the least 
doubt that they would have kept so for a long time, had the temperature remained low. My experience 
thus differs considerably from that of Evans & Ashworth, who state that “of a dozen (specimens 
of Bolina) brought home alive none survived the night” (Op. cit. p. 310). — The high temperature, of 
course, also influenced the regenerating specimens; otherwise I suppose the regeneration would have 
been complete during the ten days. — The food of the animals in the jar, where the water was not 
changed, appeared to be small Peridinians, which developed in great numbers therein. These speci- 
mens were often observed standing on their lobes on the bottom of the jar, but that did not seem to 
have any inconvenience to them, and they easily rose to the surface again. 

Through these experiments itis definitely shown that the Bolina is in possession 
of quite a marvellous regenerating power, and it may not seem unreasonable to suggest that 
the same will prove to hold good also for other Lobatzee — and upon the whole for the Ctenophora. 
(Also in Beroé cucumis I have seen distinct traces of regeneration; but experiments were not under- 
taken with that species). Chun’s suggestion that the dissogony serves to counteract the destruction 
caused by a rough sea accordingly does not hold good. 

It may still be mentioned that Chun’s statement of the “tibereinstimmenden Berichten aller 
3eobachter” that Ctenophores cannot regenerate is not quite. correct either. Mertens (Op. cit. p. 494, 
527528) describes the regeneration of Mertensza ovum and also of Cestus. While the suggested 
regeneration of Ces¢ws is doubtless a mistake of the wellknown fact that small isolated pieces may 
keep alive for a rather long time, it is not quite sure that it is likewise a mistake with the “Beroé 
compressa’, since he states expressly to have observed the development of new combs. But in any 
case the literature is thus not without statements that a regenerating power exists in Ctenophorans. 
And this is, indeed, not the only statement of that kind. There is found another, much more impor- 
tant and quite unquestionable statement of extensive regeneration occurring in Ctenophorans, viz. in 
Chun’s own, often quoted work on the dissogony. It is there shown that, when the egg of Bolina has 
undergone the first cleavage, the two halves of the egg, when isolated, each develop to a half larva, 
which is fully capable of living and even develops mature sexual products just as the normal larve 
do. These half larvee are stated by Chun (Op. cit. p. 105) to regenerate later the lacking half of 
the body, so as to become, in all probability, quite normal. This observation is, certainly, in much 
better accordance with my observations of the excessive regenerating power of the grown Bolima than 
with the assertion of its total inability of regeneration. 

sy the “Ingolf”-Expedition Bolina infundibulum was observed on the 6th of July 1895, when at 
anchor on the “Great Hellefiske Bank” in the Davis Strait, off Holstensborg. Specimens were not pre- 
served, but that it was really Bolina infundibulum can not be doubted. In the plankton-samples there are 
several pieces of skin of Ctenophores, which I feel rather convinced are of this species; but, of course, 
this cannot be fully ascertained, so it seems preferable not to give the stations. From Iceland (Skutils- 


ford, 15. VI. 1892) there are some specimens, rather well preserved (with dilute osmic acid) by Mr. 
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Will. Lundbeck. — On the “Danmark” Expedition it was observed in September 1907 at the 
“Skibshavn” (76° 47' N., 18° 26’ W.) in considerable numbers and in different sizes. 

This species is distributed over the whole of the Northern Atlantic, from Spitzbergen and 
Greenland down along the American Coast to the Gulf of Georgia, at least, and on the European 
side to the Danish and British Seas, and most probably to the Mediterranean. From the Bering-Strait 
it is known through Mertens, so that it is evidently circumpolar. Regarding its vertical distribution 


Damas & Koefoed (Op. cit. p.415) state that it goes beyond a depth of 200”, 


5. Beroé cucumis Fabricius. 
Beroé cucumis. O. Fabricius. Fauna groenlandica. 1780. p. 361. 
— — ? O. Fabr. M. Sars. Beskrivelser og Iagttagelser... 1835. p.30. Pl.6. Fig. 15 a—d. 
Tdyia roseola. I, Agassiz. Contributions Nat. Hist. U.S. America. II. 1860. p. 270—288. Pl. I—II. 


— —  Agass. A. Agassiz. North American Acalephe. II]. Cat. Mus. Comp. Zool. II. 1865. p. 36. 
?—  cyathina A. Agass. — Ibidem. p. 38. 
? Idyopsis Clarku Agass. — Ibidem. p. 39. 
Beroé ovata Eschsch. Chun. Ctenophoren d. Golfes v. Neapel. 1880. p. 308. Taf. XIV. Figs. 1—2. 

—  cucumts Fabr. —  Ctenophoren d. Plankton-Expedition. 1898. p. 26. 

— ovata Bosc. — Ibid. p. 26. 


— cucumis Fabr. VanhGffen. Die grénlandischen Ctenophoren. Bibl. Zool. VIII. H. 20. 1895. p. 20. 


_ _ _— _ Ctenophoren. Nordisches Plankton. 1903. XI. p. 7. 


- R6mer. Die Ctenophoren. Fauna Arctica. III. 1903. p. 81. 


— ovata Bose. _ Ibidem. p. 84. 

— — Eschsch. Moser. Die Ctenophoren d. Siboga-Expedition. 1903. p. 20. 
—  cucumis Fabr. — Ibidem. p. 21. 

— ovata Bose. — Japanische Ctenophoren. 1908. p. 22. 

—  cucumis Fabr. — Ibidem. p. 23. 


— ‘Cténophores de la Baie d’Amboine. Rev. Suisse de Zool. 16, 1908. p. Io. 


Ctenophoren d. deutschen Stidpolar-Exped. 1909. p. 154. 
?— Clarki \,. Agass. — Ibidem. p.157. Taf. XXI. Fig. 16—17. 


The question about the possible identity of Beroé cucumzs Fabr. and the Mediterranean &. ovata 
Bose. was raised by Vanhéffen. In his paper “Die grénlandischen Ctenophoren” (p. 20) he says: 
‘Die kriftigere Beroé ovata der wirmeren Meere mag, bis weitere Untersuchungen vorliegen, als 
eigene Art gelten, da ich kein gemiigendes Vergleichsmaterial habe, diese Frage zu entscheiden, 
obwohl ich mir nicht verhehlen kann, dass der von Chun (Ctenoph. Golfes Neapel, p. 305) zwischen 
B.ovata und B. roscola (= cucumis) angegebene Unterschied, das Fehlen eines Gefassnetzes auf der Magen- 
wand von ZB. roseola nicht stichhaltig ist. Sowohl bei der grénlandischen Beroé wie auch bei den Exem- 
plaren von Kiel habe ich die die Magenwand umspannenden Aste der von den Meridionalgetassen 
ausgehenden Prolifikationen nachweisen konnen”. 


Objecting to this cautious suggestion of the possible indentity of the two species Chun (Die 
II” 
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Ctenophoren d. Plankton-Exped. p. 27) points out more precisely as the difference between the arctic 
PB. cucumis and the Mediterranean-Atlantic B. ovata that “bei Beroé cucumis enden die auf die Magen- 
wand iibertretenden Prolifikationen der Meridionalgefassen blind, ohne ein anastomosirendes Netzwerk 
von Gefissmaschen zu bilden, welches mit dem Magengefass kommuniziert; bei 4. ovata anastomosiert 
ein Teil der Gefassprolifikationen, indem sie nicht nur unter sich, sondern auch mit dem Magengefasse 
Verbindungen eingehen”. 

This is accepted by Vanhéffen in his “Ctenophoren” in “Nordisches Plankton” and especially 
by Moser (Japanische Ctenophoren, p.19), who gives the difference between the two species more 
precisely thus: “Bei Beroé cucumzs sind, im Gegensatz zu den Meridionalgefassen, die Magengefasse 
unverzweigt; die auf die Magenwand iibertretenden Prolifikationen der Meridionalgefasse enden blind. 
— Bei Beroé ovata sind auch die Magengefiisse verzweigt; ihre Aste bilden mit jenen der Meridional- 
gefaisse ein anastomosierendes Netzwerk auf der Magenwand”. It is further maintained (p.21) that 
Beroé ovata “eine ausschliesslich mediterrane Form ist, wihren aus den Funden von Ambon und von 
der japanischen Kiiste hervorgeht, dass Beroé cucumis nicht eine exklusiv nordische und atlantische 
Form ist, sondern auch in den warmen Meeren vorkommt und ein Kosmopolit im weitesten Sinne 
des Wortes ist”. 

After this definition it seems easy enough to distinguish the two species, and the alleged 
occurrence exclusively in the Mediterranean!) of B. ovata, while B. cecumis is not known to occur there, 
would alone seem to make it impossible to confuse the two species. But nature does not agree with 
this; the sharp distinction between the two forms does not really exist. From a careful study of a large 
material of Beroé from the Danish and Norwegian Seas, from Greenland, from the Atlantic and the 
Mediterranean I have found all transitional stages to exist in regard to the development of prolifer- 
ations from the pharyngeal vessels, from the highly branched condition characterizing the “species” 
ovata to the unbranched condition characterizing the “species” cecamis. My attention was first called 
to this fact by the examination of a number of specimens from the Godthaab Fjord, Greenland, 
brought home by Mr. Ad. S. Jensen from the “Tjalfe’-Expedition. Some of these specimens had the 
pharyngeal vessels quite unbranched, while others had them more or less richly provided with alter- 
nating proliferations. That the differences in this respect were not due to growth-changes, was evident 
from the fact that the proliferations were developed in a specimen of 10™™ length, while in other 
specimens of 15" length no proliferations at all were developed. All these specimens were in all 
other regards so decidedly alike that it would be quite unreasonable to separate them into two species. 
The same differences were found in specimens from another Greenland locality (Holstensborg). Among 
a considerable number of specimens from the Skagerak, which I collected in June 1911 on the “Thor”, 


') R.T. Giinther (Report on the Coelenterata from the intermediate waters of the N. Atlantic obtained by 
Mr. George Murray during the Cruise of the “Oceana” in 1898. Ann. Nat. Hist. 6. Ser. XI. 1903. p. 429) certainly mentions Beroé 
ovata; but there is no guarantee at all that this was really another species than 2. cucumis. That the B. ovata mentioned by Hart- 
laub (Beitrage zur Meeresfauna von Helgoland. IV. Die Coelenteraten Helgolands. Wiss. Meeresuntersuchungen. N. F. II. 
1894. p.204) is really 4. cucumis, has been shown by Moser (Japanische Ctenophoren, p. 20). M. & C. Delap (Notes on the 
Plankton of Valencia Harbour. 1899—1901. Ann. Rep. Fish. Ireland. 1902—3. Pt. II. App. 1. 1905. p.5) record Beroé ovata Esch. 
as the only Beroid occurring at this locality. That it is the same as &. cucumis can scarcely be doubted. Also Evans & Ash- 
worth (Some Medusze and Ctenophores from the Firth of Forth. Proc. R. Phys. Soc. XVII. 1909. p. 311) state that “in this 
area the specific names ovata and cucwmis have doubtless been applied to the same form”. Rémer (Op. cit. p. 85), gives several 
other instances, where BZ. ovata has been recorded from the North European Seas. The Zeroc ovata mentioned by Fewkes 
and Hargitt (se below, p. 86) may perhaps be something different (eroé Clarkit), 
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there were also found some specimens with proliferations from the pharyngeal vessels, though none 
had them very richly developed. Being, of course, very anxious to examine specimens from the Med- 
iterranean, I got a couple of large, beautiful specimens from the Zoological Station at Naples; one 
of them had the proliferations from the pharyngeal vessels very richly developed, the other had only 
very few proliferations. Later on I got a considerable number of specimens from the Mediterranean 
from the “Thor”, and likewise found a very considerable variation in regard to the proliferations from 
the pharyngeal vessels; most of them had the proliferations richly developed, but in some of them, 
among which some of the largest specimens, there were quite few or only a single pair of them. 
Finally I have found the same variations to exist in specimens from the Atlantic. 

The result is then that it is impossible to maintain B. ovata as a separate species, the only 
character thought to distinguish it from JB. cucezmzs, the proliferations from the pharyngeal vessels, 
being quite unreliable on account of its great variability. All transitional stages may be found together 
in the same locality, in Greenland as well as in the Mediterranean. It is, however, evident that in 
the specimens from the North European Seas, and probably of the whole North Atlantic the general 
condition is that the pharyngeal vessels have no proliferations, while in the Mediterranean form there 
is generally a rich development of these proliferations. There may then perhaps be reason to separate 
the latter as a special form or variety of B.cecwmis. Also in the specimens from the warm regions of 
the Atlantic at my disposal I have found the proliferations generally more developed than in the 
northern form. 

Regarding the synonymy of B.cucumzs I would further point out that it is perhaps not quite 
certain that /dya cyathina A. Agass. is identical with it and perhaps it is not certain either that 
Tdyiopsis Clarku \,. Agass. is a distinct species as maintained by Moser. As to the first of these, it 
is true that L. Agassiz states (Op. cit. p. 287) that “there is not the slightest structural difference 
between the two” (viz. cyathina and roseola); but A. Agassiz (North American Acalephee, p. 39) states 
that “the ovaries and spermaries are much longer sacs than in / voseo/a, and not so numerous”. This 
character together with the differences in shape (— “it is widest at two thirds the distance from 
the mouth; it then tapers as suddenly for another third of the distance to the mouth, and then very 
gradually” —) and habits (— “instead of the sluggish movements which characterize /dyza roscola, 
Idyia cyathina is very active, and seems to retain the embryonic features of the genus, — short rows 
of flappers, and great activity in its adult condition” —) would perhaps seem to indicate that it is not 
identical with B. cucumes. 

In the “Japanische Ctenophoren” (p.20—21) Moser reaches the conclusion, after a careful 
revision of the literature on that subject, that /dyiops7s Clarkii 1, Agass. (together with /dyzopszs affinis 
I,, Agass.) should be regarded as a doubtful species; in the “Ctenophoren d. deutschen Siidpolar-Ex- 
pedition” (p.157—159) the author maintains it as a distinct species after having examined some well 
preserved specimens brought home from the Tortugas by Dr. R. Hartmeyer. The characters upon 
which the species is maintained are: the shape of the body and the position of the coste. Judging 
from the figures given by Moser the shape is certainly more rounded at the apical pole than is 
generally the case in B.cucwmis — but how much of that is due to contraction on preservation? 


The polar plates having been withdrawn, it is evident that no small amount of contraction has taken 
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place. Further I must state, concerning the arrangement of the costae, that it may be found quite 
alike in B.cucumis; thus e.g. a large specimen from Naples shows exactly the same arrange- 
ment as that seen in fig.17 of Moser. The characters pointed out by Moser as distinguishing 
B.Clarkii from cucumis thus appear to me of rather slight value. Some more weight I would ascribe 
to the different coloration; L. Agassiz (Op. cit. p. 288) states “from notes made years ago... that the 
rows of locomotive flappers have on each side a band of yellow and brown stellate dots, and that the 
edge of the mouth, as well as the fringes around the circumscribed area, were dotted in the same 
manner”. This coloration differs rather much from that of ZB. cacewmzs, so that it seems quite probable 
that B. Clarkii is really different from B. cwcumzs. But the descriptions hitherto given are by no means 
sufficient. Renewed careful observations on living material are needed for deciding the question about 
the specific value of both &. Clarkw and cyathina (— which may perhaps prove to be identical —), as 
well as of the other Ctenophores of the North American Coasts'). 

While it is quite probable that there will prove really to exist two different species of Beroé 
at the North American Atlantic Coasts, it may be said with rather great certainty that only one species 
normally occurs in the North European Seas. It is true that Hartlaub?) mentions a small Bevo from 
Helgoland, which he regards as specifically distinct from 2B. cucumzs, without giving, however, the char- 
acters by which it should be distinguished. Though I have been unable to obtain specimens of this 
form for study, as it has not been observed more recently there, I cannot regard it as doubtful that 
it is really only ZB. cwcwmzss). — Another thing is, that perhaps Beroé Forskélii may sometimes occur 
in the North European Seas (Comp. below, p. 92); but there can, of course, be no question of Hart- 
laubs’ small Beroid being this species, the more so as it was found nearly the whole year round, 
which could not have been the case with B. Forskaliz. 

Having the opportunity last summer (1911) of studying a fair number of living specimens of 
Beroé cucumis at the Biological Station of Trondhjem I paid attention to the possible existence of 
other characters by which to distinguish 2. cucwmis from B. ovata, instead of the character of the 
pharyngeal vessels, which I had then already found to be without the value of a certain distinguish- 
ing character. I thought especially that some difference might possibly exist in the distribution of 
the peculiar sabre-shaped cilia of the mouth-edge. In Beroé Forskélii they are shown by Chun (Mono- 
graph, p.185, Taf. XIV, a. fig. 8) to radiate inwards in attenuating bands from a continuous band at the 
mouth-edge; Chun does not describe their arrangement in B. ovata, but on the specimens at my dis- 


posal I found them to be arranged only in a simple band along the edge. The same was found to 


') The Beroé ovata mentioned by I. W. Fewkes (Notes on Acalephs from the Tortugas, with a Description of New 
Genera and Species. Bull. Mus. Comp. Zool. IX. 1882. p.251) is probably the same as 2. Clarkii. Whether this is also the 
case with the Aeroe ovata mentioned by Ch. W. Hargitt (The Medusze of the Woods Hole Region. Bull. Bureau of Fisheries. 
XXIV. 1904, p.73) as being found commonly at Woods Hole (in Igo), seems very doubtful. Judging from the few notes 
which are found under the two species “ovata” and “cucwmis’”’ it appears rather evident that both are really B. cucumis; it is 
only the large specimens (“4o—7omm in polar diameter’) which are distinguished as 2. ovata, while the smaller specimens 
(“15—20mm in polar diameter’) are designated as B. cucumis. 

2) Cl. Hartlaub. Beitrige zur Meeresfauna von Helgoland. IV. Die Coelenteraten Helgolands. Wiss. Meeresunter- 
suchungen, Abth. Helgoland. N. F. II. 1894. p. 204. 

)) Also Rémer (Op. cit. p. 83) is inclined to regard it as identical with B. cucwmis, suggesting “dass sie in dem war- 
meren Wasser der Nordsee nicht die Grésse erreicht, wie die Exemplare der kalteren Str6mungen, sondern hier schon bei der 
geringen H6éhe von 1em geschlechtsreif wird’. This suggestion, of course, must be dropped on the demonstration of the 
B. ovata of the Mediterranean and the warm Atlantic regions being identical with the 2. cucwmis of the North Atlantic. — A quest- 
ion to be yet examined is, however, at what size B. cucumis becomes sexually mature in the different regions in which it occurs. 
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be the case in the typical &. cacwmzs from the Trondhjem Fjord, as I have upon the whole found 
the same arrangement in all the specimens examined, so far as they were in a condition allowing the 
examination of this feature. — I would recall, on this occasion, the observation of L. Agassiz that 
these cilia are arranged in longitudinal lines, giving the mouth-edge a finely striated appearance (Op. 
cit. p. 281, Pl. I. fig. 2.a, PI. II, fig. 19), as I have also found to be the case. The latter figure also 
shows the red pigment spots of the mouth-edge to have the shape of fine longitudinal stricee, a con- 
dition which I find to hold good also for those pigment spots occurring inside the band of the sabre- 
shaped cilia along the wall of the pharyngeal cavity. 

On adopting Chun’s suggestion that the sabre-shaped cilia serve the purpose of retaining the 
prey, in a similar way as the teeth of snakes, Samassa (Histologie d. Ctenophoren, p. 165) concludes 
that “demnach diirfte ihnen beim erwachsenen Thier active Beweglichkeit kaum zukommen”. This 
suggestion is certainly not right. Chun (loc. cit.) has observed that when the Beroé catches a prey 
these cilia are very actively moving and “in die Gallerte des Opfers eingeschlagen werden”, and I 
have observed them (under the microscope) to be in a constant, very lively movement, also when they 
are not about to catch a prey. 

This species most probably possesses the same great power of regeneration as Bolina in/un- 
dibulum. Though I have made no direct experiments in order to ascertain this, I think the conclusion 
quite justified by the observation of several specimens (in the Trondhjem Fjord) which had all appear- 
ance of having regenerated different parts of their body. Numerous more or less mutilated speci- 
mens were often observed, it being sometimes even difficult to find a complete specimen. Such muti- 
lation being evidently not due to the smooth waters of the fjord, the explanation of this phenomenon 
is most probably this, that these specimens were damaged by the rough sea outside the fjord, after- 
wards being carried into the fjord by the tidal current. That all these specimens would regenerate 
completely I have not the slightest doubt. — Already M. Sars (Op. cit. p. 31) noticed a great percent- 
age of damaged specimens; he observed rightly that the mutilated specimens are as active in their 
movements as the undamaged; but when he suggests that they might continue to live in this condit- 
ion — “so little is the mutual connection of the single parts and organs of these low animals” — he 
is evidently not right, having overlooked the important fact of the regeneration. The same holds 
good of I. Agassiz (Op. cit. p. 273), who has observed that the large specimens are broken to pieces 
by the heavy September storms of the American Coasts, from which fact it is concluded that “the 
adult Idyias, having performed their part in life, break up under the influence of the waning summer; 
while, during the whole winter, the young....subside into deep waters, to reappear only with the 
more genial season, when they complete their growth, reproduce their kind, and die in their turn”. 
This certainly looks very plain; but in our seas at least the large specimens do not disappear with 
the fall. I have observed large specimens in the Gullmar Fjord (at the Zoological Station of Kristine- 
berg, Sweden) in the month of January. The question of the duration of life in these forms is an 
unsolved problem, as are so many other points in their biology. 

M. Sars records to have observed a specimen in which the whole aboral portion was lost, so 
that it resembled a broad ring; however, the specimen appeared to be quite well and comfortable. 


I have also found such a specimen; on keeping this specimen in a jar together with a Bolina 1 had 
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the pleasure of seeing it catching the latter in the usual way. Of course, the Bolina glided out again 
the opposite way; — it reminded me of the horse of Miinchhausen! — It being on one of the last 
days of my stay at the Trondhjem Station I could not substantiate, whether the specimen thus muti- 
lated was able to regenerate the lost main part of its body. 

In a pair of the larger specimens caught in the Skagerak I have found //yferia, one specimen 
in each. It would seem to be the same parasite, which was observed by Sars (Op. cit. p. 32), though 
he states that they were always found attached to the combs. 


Specimens of Beroé cucumis were taken by the “Ingolf’-Expedition on the following stations: 


Station 11. (64° 34’ N. 31° 12' W.) 1 small specimen. 
re a Dea LG S21 2 )S = 
— 80: (61°02 - 20732) =) —— — 
— 96. (65° 24' 


20° oo’ - ) I == ai: 
— 140. (63°29 - ‘6° 57/- er large -- 


Further a small specimen was taken at 61°32'N. 10°47'W. (betwen stations 45 and 46). 
Besides, the occurrence of Beroids is noted in the Journal of the Expedition at a number of 
other stations; as, however, it cannot be said with full certainty that these must have been Beroé 
cucumis, it has been thought better not to name these stations. Also on the “Danmark” Expedition it 
was observed at North East Greenland (75°7' N. 9° 23’ W.) in August 1906, numerous specimens, in all 
sizes. In March 1907 some large specimens were observed in an opening in the ice, an interesting 
observation, showing the occurrence of the species under the ice. 

This species has quite a cosmopolitan distribution, occurring in the arctic and antarctic, as 
well as in the tropical seas. Regarding its bathymetrical distribution very little is known. Only 


Damas & Koefoed (Op. cit. p. 415) state that it extends beyond the depth of 200™'). 


The following species have been recorded from the North European Seas, but there is no 
definite proof as yet, that they really occur there. As set forth below (p.95) it is, however, by no 
means improbable that they — and perhaps some other southern forms — will prove to occur there 
under certain hydrographical conditions. A few notes may be given on these forms. 

Hormiphora plumosa (M. Sars). Edw. J. Bles in his “Notes on the Plankton observed at 
Plymouth during June, July, August and September 1892” (Journ. Mar. Biol. Assoc. II. N.S. 1892. 
p. 340) mentions //ormiphora plumosa as “the Ctenophore common at Plymouth”. That this is simply 
a wrong identification of Plearobrachia pileus is beyond doubt, as might be concluded from the fact 
that he does not mention the latter as occurring there. Dr. E. J. Allen has also kindly informed 
me that Bles was mistaken herein; Plewrobrachia pileus is common at Plymouth, together with 

') The differential catches recorded by R.T. Giinther (Op. cit.) afford no certainty of the depth at which Beroé' 
cucumis (ovata) and other unidentified Ctenophores were taken. The statement that a specimen of Beroé ovata was taken 


“between 1510 fathoms and the surface” is certainly not of much value. Closing nets alone can give fully reliable results in 
regard to the bathymetrical distribution. 
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Bolina infundtbulum and Beroé cucumis, no other Ctenophores than these three being known from 
this locality. (Cf. “Plymouth marine Invertebrate Fauna”. Journ. Mar. Biol. Assoc. VIII. 1906. p. 206). 

The species is further stated by C.W.S. Aurivillius in his “Vergleichende thiergeographische 
Untersuchungen tiber die Plankton-Fauna des Skageraks in den Jahren 1893-1897 (Kgl. Svenska 
Vet. Akad. Handl. Bd. 30. 1898) to occur in the Skagerak in the months of July—November, and likewise 
Hj. Théel in his paper “Om Utvecklingen af Sveriges zoologiska Hafsstation, Kristineberg, och om 
Djurlifvet i angransande Haf och Fjordar” (Arkiv for Zoologi. Bd. 4. No.5. 1907, p.61) records it to 
occur in the Gullmar Fjord (at the Swedish Coast of the Skagerak) in the month of August. It is impos- 
sible to say at present whether these statements are correct or not. No material of the supposed 
Hormiphora is found preserved either in the Stockholm Museum or at the Zoological Station at Kri- 
stineberg, as I am informed by Professor Théel and Dr. Ostergren, so I have been unable to 
reexamine any of the specimens thus identified. Since, however, both authors mention both P/ewvo- 
brachia pileus and Hormiphora plumosa, their statements can not be disposed of as simple cases of 
erroneous identification. That Aurivillius (Op. cit. p. 27) takes Cydippe quadricostata M. Sars (the 
young of Bolina infundibulum, cf. p. 76) to be synonymous with //ormiphora plumosa does not support 
the correctness of his identification of this species; but, on the other hand, it is not a sufficient proof 
either, that the identification was incorrect. In the Report on the Plankton of the Danish Seas in 
1898—1go01') it is stated that no specimens of Hormiphora plumosa were found in the Plankton- 
samples. : 

With certainty Hormiphora plumosa is as yet known only from the Mediterranean. The frag- 
ments of Hormiphora observed by A. G. Mayer?) at the Tortugas, Florida, may as well belong to 
one of the Atlantic species described by Chun (Ctenophoren d. Plankton-Expedition), /7. spatudata 
Chun3) and 4. palmata Chun. 


Lesueuria vitrea M. Edw.4). This form, known otherwise only from the Mediterranean — 
where it has been observed only a few times (in 1852 by M. Sars and in 1870 by Spagnolini) since 
it was described in 1841 by Milne Edwards‘) — is recorded from the Coast of Scotland by 
M’Intosh®) in 1888--1890, but has not been met with anywhere since then. This remarkably irreg- 


ular occurrence may be explained in different ways. It might be supposed that the Leswewria is a 


1) De danske Farvandes Plankton i Aarene 1898—1901, IL, af Soren Jensen, A.C Johansen og I. Chr. L. Le- 
vinsen. K. Danske Vidensk. Selsk. Skr. 6. R. Bd. XII. 1903. p. 283. 

2) A.G. Mayer. Some Meduse from the Tortugas, Florida. Bull. Mus. Comp. Zool. XXXVII. 1900. p. 82. 

3) It may be suggested that the specimen figured in Taf. III. Fig. 4 by Chun (Op. cit.) as a large specimen of Hormiphora 
spatulata is perhaps only a Plewrobrachia pileus, the unusual place of the tentacle-bases being due to contraction on preserv- 
ation (Comp. Fig. 13. b. p.70). That the tentacles have only simple branches is certainly not in contradiction with this 
suggestion, and there are no facts to support the assumption of Chun (Op. cit. p. 17) that the eolidia-shaped branches of the 
tentacles disappear with age. The level at which the opening of the tentacle sheath lies is also more in accordance with 
Pl. pileus than with the specimen of Horm. spatulata of 8mm length in Taf. III, Fig. 3. 

4) On p.60 is wrongly named Lesueurza hyboptera A. Ag. 

5) H. Milne Edwards. Observations sur la structure et les fonctions de quelques Zoophytes, Mollusques et Cru- 
stacés des Cotes de France. Ann. d. Sci. nat. Zoologie. 2. Sér. XVI. 1841. p. 199. Pl. 2—4. 

6) M’Intosh. Notes from the St. Andrews Marine Laboratory. IX—X. Ann. Mag. Nat. Hist. 6. Ser. 2. 1850. p. 464, 
6. Ser. V. 1890. p. 46. 
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deep-water form, which only now and then is carried to the surface under certain hydrographic con- 
ditions, or that itis no separate form at all, but only a So/na in a heteromorph condition, as suggested 
by Vanhoffen (Grénlandische Ctenophoren, p. 18—r9). (That the Lesueuria vitrea recorded from Scotland 
by M’Intosh is really Bolina infundibulum, as pointed out by Vanh6offen (Gronland. Ctenoph. p. 19) 
and Evans & Ashworth (Op. cit. p. 309) is another thing, not implying eo ipso that the true 
Lesucuria is the same). Finally Moser (Ctenophoren d. deutschen Siidpolar-Expedition, p. 178), thinking 
that there is no support for the suggestion of VanhGffen, expresses the view that the Zesweuria 
“allerdings wahrscheinlich jetzt ganz ausgestorben ist’, which would certainly also account for its 
not haying been observed for more than 25 years. While there is no real support for the first 
suggestion — and still less for the last one —, all evidence is for the assumption that the Lesawewria is 
no separate form at all. On the other hand, I would not simply adopt the suggestion of Vanh offen 
that it is a heteromorph condition of Bedzza, perhaps due to the dissogony'), and thus really a 
normal condition. In my opinion the Lesucuria vitrea is only “a Bolina infundibulum (or perhaps some 
other Lobate) which has lost its lobes through mutilation, and the same I think will prove to 
hold good of Lesweuria hyboptera A. Agass. I have myself observed such mutilated specimens of 
Bolina infundibulum, which were exactly like Lesweurta and which I would have regarded as such 
without the knowledge of the regenerative power of the Bola. It is true that A. Agassiz (North 
American Acalephe, p.24) has noticed that mutilated specimens of A4ol/ima are very like the Lesawew- 
via, and it should then be taken as an argument in favour of the distinctness of the Zesweawrza that, in 
spite of its likeness with the mutilated specimens of Godima, it is maintained as a separate form, the 
characters distinguishing it from the Aolzva being the great length of the auricles and the position 
of the mouth. But the length of the auricles (which I have found to be rather variable) may be as 
great in Golina, and the position of the mouth does not differ either in the two forms, if specimens 
of the same size are compared. If in the specimen of Bolima copied from Vogt & Yung in the 
fig. 11 of Vanh6ffen’s Ctenophoren (Nordisches Plankton) we imagine the lobes removed, the result 
will be a Lesweurza not to be distinguished from the Z. hyboptera of Agassiz, as copied in the 
fig. 10 of the same work. Concerning the Lesweuria vitrea of Milne Edwards there is only one thing 
which makes me hesitate a little in regarding it likewise as belonging to Bolina infundibulum, viz. 
the patches of yellowish and greenish colour shown on the coste in his figure 1, Pl.2, the Bolina 
being otherwise not thus coloured. This might perhaps indicate that the Z. vtrea of Milne Edwards 
really belongs to another Lobate; among the other Lobates known from the Mediterranean Deiopea 
kaloktenota Chun would alone have to be taken into consideration here. But the narrow costee in 
the quoted figure of Milne Edwards do not recall the broad costee.of Deiopea, which, moreover, is 


described as “vollkommen durchsichtig”. 


Leaving the question undecided, to which species the Zesaewria vitrea should be referred, it 


‘) “Die von Agassiz (an der Ostkiiste Nordamerikas) beobachteten Arten Bolina alata, Mnemiopsis Gardeni, Mnemiopsis 
und Lesueuria hyboptera scheinen sich nur yon Bolina septentrionalis durch dass wechselnde Verhiltnis der einzelnen 
Organe zu einander, der Randlappen mit den Kandalen zu den Aurikeln und dem mehr oder weniger tief herabhingenden 
Mundrohr zu unterscheiden, Verhiltnisse, die teils durch Kontraktionszustainde erzeugt sein kénnen, teils auch vielleicht auf 
verschiedene Altersstufen oder durch heteromorphe Stadien derselben Art, bedingt durch die von Chun bei Ctenophoren 
entdeckte Dissogonie, oder endlich auf wirklicher Artverschiedenheit beruhen kénnen”. (Grénlindische Ctenophoren; p. Ig). 


Leidy: 
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may be regarded as fairly certain that the genus Zeswewria cannot be maintained. It represents only 
mutilated specimens of Bolzma (and perhaps also other Lobatz), which have lost their lobes. Still less, of 
course, can the family Lesweurzde, established by Chun, be maintained. As a character of this family 
Chun regards the slight development of the lobe vessels, necessarily following from the rudimentary 
condition of the lobes. It may not be superfluous to point out that the otherwise excellent fig.1, Pl. 3, 
of Milne Edwards does not show the course of the vessels in the lobes. The small vessels pro- 
ceeding from the base of the auricle a little way along an “appendice tentaculaire” and ending blindly 
a short way from the auricle, I would suggest to represent the beginning of the marginal vessel of 
the lobe. The upwards directed continuation of the subventral vessel may be said with certainty not 
to be in connection with the other vessels at the base of the auricles, as stated by Milne Edwards; 
it is the vessel which forms the windings within the lobe; I have found the development of the 
vessels within the regenerating lobes of Bolina to begin in exactly the same way with the formation 
of the upward directed branch of the subventral vessels. — For L. hyboptera Agassiz certainly gives 
a figure (28) showing “the connection between the lateral and longitudinal ambulacra, forming a cir- 
cular tube round the actinostome”; but the figure is a mere sketch, which can decidedly not be re- 
garded as a valid proof of such a condition of the lobe vessels really existing here, contrary to what 
obtains in all other Lobate, — the more so as Agassiz himself states (Op. cit. p.25) that “it differs 
in no essential way in its mode of formation from what we observe in Bolina”. 

The definite proof of the view of the Zesweurza here set forth must be given along the exper- 
imental way; if it is right, as I cannot doubt, the “Leswewrzae’’ will, if kept under favourable con- 
ditions, regenerate their lobes. Meanwhile, till the contrary has been prooved, the ZLesweuria must 
be regarded only as a mutilated Bolma or other Lobate. — It is also worth recalling that Agassiz 
states the Z. hyboftera to be abundant in September, viz. the time when the evoé is recorded to be 


broken to pieces by heavy storms. 


Cestus Veneris Lesueur. This species, which is otherwise not known to occur North of 
40°—50° lat. N. in the Atlantic, is recorded by N. Wagner?) to have been found in the White Sea (Solo- 
wetski Bay), in the middle of the summer, and even rather commonly. Chun (Ctenophoren d. Plank- 
ton-Exp. p. 20), Vanhdéffen (Ctenophoren, Nordisches Plankton, p. 6), RGmer (Ctenophoren, Fauna 
Arctica, p. 86) and Moser (Japanische Ctenophoren, p.12, 14) suggest that it is probably another, un- 
described, arctic species of Cestws which Wagner has observed here. I would not be inclined to 
adopt this suggestion. That the influence of the Gulf Stream is felt as far northwards as both the 
White Sea and Spitzbergen, is certain, and then it would not seem impossible that the Ces¢ws might 
be carried northwards under certain especially favorable conditions — in spite of Rémer’s definite 
assertion that “an einem Transport durch die Auslaufer des Golfstromes auf so weite Entfernungen 
kann bei einer so zarten und typischen Warmwasserform nicht gedacht werden”. That an otherwise 
unknown arctic species of this genus should exist, does not appear very probable, as it could then 
scarcely have avoided being detected by some of the numerous observers of arctic Ctenophores; on 
the other hand, it seems hardly possible that Wagner could have mistaken any other animal for a 


Cestus. The correctness of Wagner’s observation can then scarcely be doubted. 


1) N. Wagner. Die Wirbellosen des Weissen Meeres. I. 1885. p. 54. 
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Beroé Forskalii Chun. This species Wagner likewise records to have observed (together 
with B. cucumis) in the White Sea. His remark that it “hat eine so grosse Verbreitung, dass man sie 
in allen europidischen Meeren antreffen kann” (Op. cit. p. 54), does certainly not support the belief 
that his identification of this species was correct, there being no other statements of its occurring in 
the Atlantic or the European Seas, except the Mediterranean. A support of his statement is, however, 
found in the fact that Walter") records to have observed two species of Levoé at Spitzbergen, one 
of which must also have been ZB. Forskéli, if the observation is correct. 

That &. Forskélit really occurs in the Atlantic I cannot doubt. This is also supported by the 
fact that the collection of the Copenhagen Museum contains a pair of specimens taken at 5° N. 21° W. 
(Hygom, 1856) and at 47°N 7°30'W (in the Bay of Biscay, ?9/s. 1861), which I think must be 
referred to this species. Accordingly I must believe that it will prove to be widely distributed 
in the warm regions of the Atlantic, and it might then well be carried with the Gulf Stream both 
to Spitzbergen and the White Sea, like Cestus Veneris. — Its occurrence in the Atlantic is in good 
accordance with the fact that it is distributed over nearly the whole Indo-Pacific (Moser. Japanische 
Ctenophoren, p. 26), while its occurrence alone in the Mediterranean, besides the Indo-Pacific, as hitherto 


supposed, was a zoogeographic riddle. 


Zoogeographical Remarks. 


The geographical distribution of the Ctenophores of the Northern Atlantic has been made the 
object of a more or less detailed study especially by Chun, R6mer, Moser and Damas & Koe- 
foed. The views expressed above of the synonymy of such species as Plewrobrachia pileus, Bolina 
wfundibulum and Beroé cucumis having a rather important bearing upon the value of these forms in 
the study of zoogeography, it may not be superfluous to give here some remarks on this matter. 

The Ctenophores being absolutely dependent on the currents for their distribution, they are, 
of course, of no small value for the determination of the extension of the different currents — 
provided that they occur only in the cold or the warm water, and not in both. In case 
they are so little affected by temperature that they may live both in the arctic and the warm regions 
of the sea, their occurrence at some place or other can, of course, not be taken as a proof of the 
extension thither of one or the other stream. This appears exactly to be the case with the 
species Pleurobrachia pileus, Bolina infundibulum and Beroé cucumis. Especially the latter, which is 
decidedly cosmopolitan in its distribution, cannot be regarded as an especially arctic species, charac- 
teristic of the arctic regions (Chun), or as “hocharktisch und arktisch mit eurythermer Tendenz” 
(R6mer). This species is, in fact, without value for the discussion of such problems. It cannot even 
be termed a “boreal” form, as suggested by Damas & Koefoed. The same appears to hold good of 
Solina, even if it is not cosmopolitan in its distribution, being hitherto known only from the Atlantic, but 
from the warm region (probably including the Mediterranean) to the most arctic regions of the Polar Sea. 
Perhaps the case will prove to be somewhat different with Plewrobrachia pileus. As stated above it 


*) A. Walter. Biologische und tiergeographische Ziige aus dem ostspitzbergischen Eismeere. I. Die Quallen als 
»tromweiser- Deutsche geographische Blitter. Bremen. 1890. p. 92. 
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appears not to occur in the Greenland Seas, as also ROmer (Op. cit. p.76) and Damas & Koefoed 
(Op. cit. p. 413) state that it does not occur under high-arctic conditions. The more remarkable is the 
fact that it occurs in the antarctic regions under conditions corresponding to the most arctic (Moser. 
Ctenoph. d. deutsch. Siidpolar-Exp.) — so remarkable, indeed, that one can scarcely help thinking that 
it may, perhaps, not be really this species. 

While these three species are thus of little or uo value for judging of the currents, the case 
is quite different with AZertensia ovwm. This is a true arctic form, not occurring outside the polar water, 
and if it is found in some place, where it does not occur usually, it affords the proof that arctic water 
has intruded — and I would even be inclined to reverse the statement, viz. that where A/ertensia ovum 
does not occur, there is no polar water. 

This has an important bearing upon the question, whether the polar water reaches the North 
European Seas, as is maintained by Aurivillius') and Chun’). “Im Laufe des Winters kann das 
Plankton der kalten Stromgebiete sich so weit nach Stiden vorschieben, dass von den vereisten Fjorden 
West-Gronlands in dem Smith-Sund und in der Baffinsbai bis nach Helgoland und in die westliche 
Ostsee eine einheitliche arktische Fauua die Oberflache bevélkert”. (Chun. Op. cit. p.8). The proof of 
this Chun finds in the occurrence in these waters of such forms as Pleurobrachia pileus, Bolina in- 
Jundibulum and Beroé cucumis, the Siphonophore Diphyes arctica, and the Appendicularians O7koplewra 
labradoriensis and Fritillaria borealis, while Aurivillius mentions as “arktisch im engen Sinne”: 
Sagitta arctica, the Crustaceans Calanus hyperboreus, Eucheta norvegica, Metridia longa, Euphausia 
mermis and the Pteropod Clone limacina (Op. cit. p.87—91). That the Ctenophores named are really 
without value as a proof of the presence of arctic water, is already sufficiently explained, and the 
same appears to hold good of all the other forms. Of Dzphyes arctica Damas & Koefoed (Op. cit. 
p- 414) state that “sa distribution est indépendante de la température, de la salinité et de lorigine des 
eaux dans lesquelles il se trouve”; /7ritillaria borealis is known also from the Mediterranean and the 
Bismarck Archipelago. Without entering on a more detailed discussion of the geographical distribution 
of all the forms mentioned above — (most of them are given in “Nordisches Plankton” as distributed 
over the North Atlantic down to ca. 50°—60° N.) — I must express my conviction, in perfect accord- 
ance with Damas & Koefoed (Op.cit.), that not one of them is really and exclusively arctic and 
thus cannot be taken as a proof of the intrusion of arctic water into the North-Sea and Skagerak. — 
Mertensia ovum, if definitely proved to occur there, would give the indubitable proof of the intrusion 
of arctic waters here; but there is no proof that this species really occurs in these Seas (Comp. above, 
p.65). I quite agree with Moser (Ctenoph. d. deutsch. Siidpolar-Exp. p. 180) that the fact of Merfensia 
ovum not occurring here is a proof that the arctic waters do not reach so far South in the North 
European Seas, “denn andernfalls ware nicht einzusehen, warum Mertensia ovum nicht zeitweise auch 
hier, wie an der amerikanischen Kiiste, weiter siidlich vordringen sollte”. — This result is in accord- 
ance with the view of the hydrography of these seas set forth by Martin Knudsen) where the 
polar stream is stated not to reach the North European Coasts. 

1) Carl W. S. Aurivillius. Vergleichende thiergeographische Untersuchungen tiber die Plankton-Pauna der Skage- 
raks in den Jahren 1893—1897. Kgl. Svenska Vetensk. Akad. Handl. Bd. 30. 1898. (p. 133—135). 

2) C Chun. Die Beziehungen zwischen dem arktischen und antarktischen Plankton. 1597 


3) Martin Knudsen. Havets Naturlere. Hydrographi, med seerligt Hensyn til de danske Farvande. Skrifter udg. 
af Kommissionen for Hayundersogelser. Nr. 2. Kobenhayn 1905. 
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Pleurobrachia crinita is regarded by Moser as a local form. Though it is as yet known only 
from the Karajak-Fjord at West Greenland, I do not doubt that it will prove to be widely distributed 
— whether in the arctic or Atlantic waters nobody can say in the present state of our knowledge. It may 
have been simply overlooked or confused with other species (P/. filews?), or it may perhaps be a form 
which generally occurs in greater depths, only occasionally rising to the surface (— as would appear 
to be the case with several species of Ctenophores, which are met with only occasionally —). Upon 
the whole I am not inclined to believe in the existence of very local species of such eminently plank- 
tonic organisms as the pelagic Ctenophores. — With the non-pelagic forms the case is, of course, different; 
thus it is quite possible that Zja/#ella is a very local form, though I would be more inclined to 
suppose that it will prove to be more widely distributed, probably in the warm region of the Atlantic. 
But as regards the pelagic Ctenophores it is not obvious, how they could avoid being carried along 
with the currents, getting thus a wide distribution in the waters otherwise affording suitable condit- 
ions in regard to temperature and salinity. 5 

These considerations also apply to the Mediterranean fauna of Ctenophores. Moser (Op. cit. 
p. 178) regards as peculiar to this sea no less than ro species of Ctenophores, viz. Lechlora rubra, 
Euchl. fiigera, Lesueuria vitrea, Pleurobrachia rhodopis, Hormiphora plumosa, Lampetia pancerina, 
Euplokamis stationis, Beroé ovata, Lolina hydatina and Deiopea kaloktenota. Of these I think Pleurobr. 
rhodopis and Beroé ovata have been proved above conclusively to be identical with the common At- 
lantic species, 2. pileus and Beroé cucumis, and very probably Solina hydatina is identical with 
B. infundibulum, while Lesueurta vitrea is evidently only a damaged Bolina (or some other Lobate). 
The remaining six species have certainly not yet been recorded from the Atlantic; but it can scarcely 
be doubted that they must be carried out (or in) by the strong current in the Gibraltar strait, so that 
they will prove to occur at least in the neighbouring regions of the Atlantic, as is the case with the 
other species found in the Mediterranean, e.g. Vextllum parallelum, Eurhampea vexilligera, not to 
mention the nearly cosmopolitan Cesteus venerts and Beroé Forskélit. 

Another thing would be, if there are perhaps true deep-sea Ctenophores in the Mediterranean. 
Such would, probably, be incapable of passing the Gibraltar Strait and thus might represent true 
local forms. The same would perhaps be the case, if such deep-sea forms should prove to occur in 
the Polar-Sea. But the existence of deep-sea Ctenophores in these seas remains as yet an unsolved 
problem. — An almost equally interesting problem, viz. the bathymetrical distribution of the pelagic 
Ctenophores has scarcely been touched as yet. Differential hauls, taken from different depths to the 
surface, have certainly been made by several expeditions; but reliable results will scarcely ever be 
reached in that way. The use of closing nets will be needed for the study of this problem. 

As Mertensia ovum must be regarded as a characteristic form of the arctic water, bearing 
evidence of the distribution of the polar stream, other forms again are unquestionably bound to the 
warm waters and can afford proof of the intrusion of warm currents, as e.g. the Gulf Stream. The 
question whether such forms are known from the North Atlantic is answered in the negative by 
Moser (Op. cit. p. 180). “Der Golfstrom verschleppt offenbar keine einzige Warmiwasser-Ctenophore 
dorthin (viz. the Ice Sea) oder auch nur an die nordeuropaischen Kiisten....; wenigstens ist bisher 


kein einziger Fund bekannt, der im Sinn einer solchen Verschleppung gedeutet werden kénnte”. 
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Against this assertion I would recall the statement of Wagner, that he has found Cestus venerts and 
Beroé Forskélit in the White Sea; this occurrence of these two forms can only be explained in this 
way, that they have been carried thither by the Gulf Stream'). — Though it must be agreed that the 
statement of Wagner cannot be regarded as beyond doubt (— and the same applies to Walter’s 
record of two species of Bervoé, one of which would evidently be B. Horskali, at Spitzbergen —), I must 
regard it as very probable that such warm-water Ctenophores will prove to occur in the North 
European Seas, from the Skagerak along the Coasts of Norway, and probably sometimes so far North 
as both Spitzbergen and the White Sea, it being a well known fact that the Gulf Stream makes its 
influence felt so far North. 

It is a well known fact, first recorded by M, Sars (Fauna littoralis Norvegie I. 1846.), that 
both Salps and large Siphonophores are sometimes carried in great numbers to the coasts of Norway; 
and this is a phenomenon occurring, generally in September—November, most years. That these forms 
are carried to the Norwegian Coasts with the Gulf Stream, nobody can doubt. But it seems very improb- 
able that such Ctenophores, which otherwise occur together with these animals in the Gulf Stream, 
should not also be carried along together with them to the North European Coast — viz. such forms as 
Cestus Venerts and Beroé Forskaélii. Besides these also other forms might be expected — I would 
name e.g. Eucharis, Tinerfe, Hormiphora. 1 had hoped to be able to give the definite proof of the 
correctness of this suggestion, but, unfortunately, last year (1911) proved to be exceptional, in that the 
Salps did not appear at the Norwegian Coast, either during my stay at Bergen and Trondhjem or 
later in the fall of that year. That careful observations of the pelagic organisms accompanying the 
Salps will prove at least some of the Ctenophores named to be among them I cannot doubt. 

As mentioned above (p.73) Moser regards the occurrence of Plewrobrachia pileus in both the 
arctic and antarctic Seas as “ein Fall von Bipolaritat..., wie er bis jetzt nur bei ganz wenig Arten 
nachgewiesen ist” (Op. cit. p.144). Later on in the same work (p.182) the author states that the arctic 
and antarctic fauna have only the two species Pleurobrachia pileus and Beroé cucumis in common, the 
accordance being thus as regards the Ctenophores “eine recht geringe, eine viel geringere, wie sie 
nach der Pfefferschen Reliktenteorie sein miisste, um so mehr da diese beide keine eigentlich bipo- 
laren Formen...sind”. With this I quite agree. There is really no case of bipolarity among the 
Ctenophores, the two forms named being, in fact, continuously distributed from the arctic to the 
antarctic region; nor do they only occur in deeper water in the intervening tropical regions, as is 
suggested by Moser (loc. cit). This becomes evident from the facts recorded by the author herself. 
Thus the specimens of Fi. prleus recorded from the Seychelles are stated to have been taken at the 
surface; that the specimen from the North of Ascension was taken in a haul from 200", can, of 
course, not prove the contrary. That these species may perhaps be less common in the tropical 
than in the more temperate seas, as Moser suggests (p. 171), is possible, though it can by no means be 
regarded as an established fact. But the main point in this matter is that the two species in question 


have been definitely shown to be continuously distributed from the arctic to the antarctic region. 


t) The fact that Beroé Forskalii is recorded by O. Maas (Méduses. Expedition antarctique Francaise 1903—5 (Charcot). 
1908. p. 16) from the Antarctic Sea does not alter the fact that the occurrence of this species in the North European Seas must be 
regarded as a proof of the existence of Gulf Stream water in the place, where it is found. 
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Corrigenda. 


p. 60. line 14: for “Lesweuria hyboptera A. Ag.” read “Lesueuria vitrea M. Edw.”. 


p- 75. line 1 at top: for “(Moser)” read “Moser”. 


Explanation of the Plates. 


The following letters denote 


Basal surface. 

3ranching peripheral canal system. 
Coste. 
Cavity of peripheral canals. 

-- - genital organ. 
Comb (swimming plate). 
Colloblasts. 
Cavity of tentacle-basis. 
Cupule. 
Zone of cells, forming the cupule. 
<{mbryo. 

3rood cavity for the embryo. 
‘ectoderm. 
Kndothelial lining of infundibulum. 
Entodermal lining of genital or tentacular 
cavity; Entoderm. 
Epidermis. 
Kntodermal sac. 
Excretory canal. 

opening. 

Transverse furrow; “suboral” cavity. 
Genital organ. 
Gland cells. 
Germinal zone. 


Kctodermal invagination. 


the same parts in all the Plates. 
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Infundibulum. 

Interstitial tissue. 

Lumen of the “chimney”. 
Fgeg-membrane. 
Mesodermal tissue. 
Mouth-opening. 
Oesophagus. 


Opening from the “suboral” cavity into the 
lumen of the “chimney”. 


Ovary. 

Otolith. 

Polar field. 

Apical sense organ. 
Secondary tentacle. 
Secondary mouth opening. 
Spermatozoa. 

Stomodeal (pharyngeal) folds. 
Tentacle. 

‘Tentacle-base. 

Opening of tentacle-sheath. 
Tentacle-root. 

Transverse canal. 
Tentacle-sheath. i 


Testis. 


Fig. 
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Plate I. 


The figures represent different specimens of Zjalfella tristoma Mrtsn. 


Photograph of two specimens in their natural position on the stalk of Umbellula Lindahii; 
the upper one in side view, the lower one somewhat obliquely from above. The white corpus- 
cles are the genital organs. The specimens were still in formaline when photographed. Natural 
size. 


A young specimen, without embryos. Side view. §/:. 


. 


A slightly older specimen, with one embryo. The specimen was cleared in xylol, the stomo- 
dzeal folds thus becoming visible through the body wall. The two median genital organs are 
distinctly seen to consist each of two parts, viz. the median part being the ovary, the outer 
part the testis. The branching canal system is perhaps not correctly shown in all the outer 
branchings, these being not quite discernible in the cleared-up specimen. Side view. %/;. 


Specimen showing the right half in regeneration. No embryos. Side view. 9/;. 


Young specimen, without embryos. The small size of the outer left genital organ perhaps 
indicates, that this part has been regenerated. (The lower corner to the left slightly restored). 
Side view. %5/,. 

Fully developed specimen, seen from above. 7/;. (Same specimen as Fig. 9). 


Specimen having lost the right “chimney” with the tentacle and the outer pair of genital 
organs; the regeneration has scarcely begun, but the edges of the rupture have closed. 
Side view. 85/;. 

Specimen in regeneration. Side view. °/;. 

Fully developed specimen, with numerous embryos. Same specimen as Fig.6. Side view. 7/r. 
Some pigment is seen within the embryos, having become distinct through the clearing up 


of the specimen in xylol. The branching canal system, on the other hand, became indistinct 
through that process and is therefore represented in a somewhat diagrammatic way. 
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Tjalfiella tristoma Mrtsr. 


Plate Il. 


Plate Il. 


All the figures represent embryos of Zjaljiella tristoma. All 4°/;. 


Figs. I= 3. 


7. 
8—II. 


Stage I. Fig. 1. from the oral side, showing the transverse furrow; 2. side view (from the 
tentacular plane), showing the coste and tentacle rudiments; 3. from the aboral side 
showing the aboral organ, the coste and tentacle rudiments. The small, irregularly 
placed spots are probably only artefacts, products of the preservation. 

Stage II. 4. from the oral side, 5. side view (from tentacular plane), 6. from the aboral 
side. The combs have begun to appear. 


Embryo slightly younger than Figs. 1—3, from the oral side. The transverse furrow is 
quite short, the oral opening being distinct. The aboral side of the specimen figured 


was as in Fig. 3. 


Stage III. The fully developed young Cydippid, ready to leave the egg-membrane (but 
found lying within the membrane). 8. seen from the sagittal plane, 9. from above, ro. from 
the tentacular plane, 11. from the oral side. In fig.g are seen the ciliated ridges passing 
from the sense organ to the coste. The tentacle is rolled up within the tentacle sheath. 


, 
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Plate III. 


Embryo in the stage III. The skin of the one side removed so as to show the tentacular sheaths; 
below these are seen the two entodermal sacs of the under side, those of the upper side 
having been removed. 4°/;. 

The aboral region, with the cost and tentacles, of an embryo in the Stage III. The skin 
folds over the coste have been omitted, being indistinct in the flattened preparation. The 
left tentacle sheath was torn away and is therefore not represented in the figure. From the 
aboral organ are seen the ciliated ridges going to the costae. 5%/;. 

Young specimen, after leaving the egg-membrane. The coste have disappeared. The edges of 
the transversal furrow have united at the right side, the secondary mouth-opening having thus 
been formed; the upward growth of the secondary mouth-opening has also begun, though 
there is as yet no distinct “chimney”. The skin of the side turning towards the spectator 


has been prepared away so as to show the branching of the entodermal sacs — the begin- 
ning of the branching peripheral canal system of the grown specimens. 27/;. 
Embryo in Stage III, corresponding to that figured in fig. 1. — The skin partially removed 


so as to show the pharynx and the entodermal sacs, but the costee have been left in 
place. The tentacles are seen rolled up within the tentacle sheath; the right tentacle is seen 
to protrude a little into the transverse furrow. 45/;. 

Part of the basal surface of a grown specimen; the furrow closed. (Comp. Fig. 11). °/;. 


Embryo in Stage III, with the lobes spread out horizontally; seen from above. The skin 
has been removed so as to expose the entodermal sacs and the tentacle bases and sheaths. 
In the middle the skin remains, the aboral organ and the cost lying in place. 45/;. (The 
oesophagus was indistinct in the preparation and has therefore not been indicated in the 
figure). 

Part of the side wall of a “chimney” seen from the inside, showing the folding of the skin. 
The opening of the tentacle-sheath is seen; above the tentacle-base are seen the genital 
organs of the side looking towards the spectator, turned upwards, and below these part of 
the stomodzeal folds are seen. !7/;. 


Embryo in Stage II; the skin partly removed so as to show the configuration of the oeso- 
phagus and the invaginated portion of the transverse furrow. The interior was filled by 
a mass of large entoderm cells, but the exact relations of these and the existence of entodermal 
cavities could not be made out, owing to the — for this purpose — unsatisfactory preserv- 
ation. Side view from the sagittal plane. 3°/,. 

Regenerating half of a grown specimen, showing the relations of the genital organs and the 
branching peripheral canal system to the main transverse canal (the perradial vessel). 
The epidermis has been removed. Side view, a little obliquely. The genital organs of the 
side away from the spectator pushed a little upwards so as to become visible. 25/,. 


7TS 3 . . . . 
Tentacle and tentacle basis, seen from the apical side, of a young (regenerated) specimen. 
T|1. . « s . a “ j 

fhe small genital organs (only the subtentacular pair drawn) are seen to develop at the end 
of small branches from the tranverse canal. 25/,. (Comp. Fig. 12). 


The basal surface of a grown specimen. The furrow (“suboral” cavity) is opened so as to show 
the large stomodzeal folds, in the middle of which is seen the narrow opening of the oeso- 
phagus (in the figure designated 0). The hole (0. f) at each end of the furrow represents the 
opening from the furrow into the lumen of the “chimneys”. 8/,. (Comp. Fig. 5). 

Tentacle and tentacle basis of a grown specimen, seen from the outer side. The small 
finger-shaped body at the base of the tentacle probably represents a secondary (abnormal) 
tentacle. (Comp. Fig. 10). The two large bodies lying over the tentacle basis are the two 


subtentacular genital organs. 25/,. 
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Fig. I. 


Plate IV. 


Vertical section, along the transversal plane, through a grown specimen. 2?/;. The section is 
not median. The figure shows the four genital organs of the same side, the two median 
ones showing the arrangement of the ovary and testis, the ovary medially, the testis later- 
ally placed. Below the outer genital organ is seen the tentacle-basis. The strongly folded 
lower side of the section represents the stomodeeal folds. On the left side is seen the con- 
nection between the “chimney” cavity and the “suboral” cavity. The clear spaces below the 
genital organs and especially in the outer part to the right are sections through the branching 


peripheral canals. 


Successive horizontal sections through the upper (apical) part of a grown specimen. 17/;. 
In fig. 2 the section goes through the apical organ, in fig. 3 through the transverse main 
(perradial) canal, in fig.4 through the upper part of the oesophagus. The designations excr.c. 
and s. in figs. 2—3 are not correctly placed. The small pearshaped body seen in the middle 
of the upper side in fig.2 is the apical organ, which has become oblique through the 
contraction of the animal; the small ring below the apical organ is the excretory canal. 
The space in the middle of the figure is part of the gastrovascular system, as is also the 
space designated excr.c. in fig. 3. The two darker bodies in the middle of this figure, desig- 
nated s (apical organ), likewise belong to the gastrovascular system (probably from the inner 
end of the oesophagus). — Otherwise the figures show the arrangement of the 4 pairs of 
genital organs, the ovaries being placed subsagittally and subtransversally, the testes inter- 
radially, after the usual ctenophoran type. The left subsagittal organ on the lower side 
apparently affords an exception, the ovary being interradial, the testis subsagittal. This is, 
however, an abnormality, due to a revolution, perhaps the result of the egg-formation. As 
seen from fig. 2, part of the ovary is in the normal place. In fig. 3 is seen the connection 
between the transverse canal and the cavity of the right subsagittal genital organ of the 
lower side; in fig. 4 is seen the connection between the transverse canal and the cavity 
of the tentacle basis. The sections do not cut the genital organs at the same level, owing 
to the contraction of the animal which has made it impossible to get perfectly horizontal 
sections through the whole of the organs. Also the tentacle basis to the left is seen (Fig. 4) 
to have been cut obliquely. 
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Plate V. 


Plate V. 


All the figures represent sections along the sagittal plane of a grown specimen of Zjalfella 


tristoma, in 


Fig. I. 


—= LT——T2. 


— 14-16. 


consecutive order from the tentacle to the apical organ; all equally enlarged: 72/;. 
Section through the tentacle-base, outside the genital organs. 
Sections through the outer (subtentacular) genital organs and the tentacle basis. 


The subsagittal (inner) genital organs appear below the outer ones (this position being 
partly due to the contraction of the specimen). The tentacle basis gradually disappears in 
these sections. Contemporaneously the invagination over the genital organs appears. In 
Fig.6 the cavity of the two sides of the tentacle basis is seen to be in connection with 
the gastrovascular canals. In fig.7 the same is seen to be the case with the cavities of 


the two outer genital organs. 
Inside the tentacle basis. The two canals are seen to lie separately. 


The two canals unite into one (the transverse canal). The outer genital organs have dis- 


appeared. 


Showing the connection of the cavity of the two inner (subsagittal) genital organs with the 
transverse canal. Further the ectodermal invagination over these genital organs is seen 
here (as also in fig. 13). 


The testicular portion of the subsagittal genital organs has disappeared, only the ovarial 
portion remaining. 


The excretory canals are shown. — Fig. 16 especially shows them, being almost exactly 
a median section. (Comp. Pl. VII. Fig. 1). 


In figs. 1o—16 is seen a brood cavity on each side near the basis. The content has not 
been drawn, being not sufficiently well preserved and the sections not having such a 
direction as to show anything of the embryonal structure clearly. 

A detailed explanation of the figures otherwise seems unnecessary. An inspection of 
the figures in their consecutive order will show the interrelations of the different organs 
clearly enough. 
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Plate VI. 


Fig. 


6. 


9. 


Plate VI. 


Part of vertical lateral section (in the transversal plane), showing the relative position of the 
testes and ovaries. On the outer subtentacular genital organ is seen the ectodermic invag- 
ination; below the same is seen part of the tentacle-basis. The thick, dark lining to the right 
of the figure is the epithelium of the “chimney”-cavity. 3°/;. 


Part of vertical, median section (in the transversal plane), showing the oesophagus, the 
apical organ, the transverse canal and the root of the tentacle, above which lies the inner 
part of the outer genital organ. Below are seen the stomodzeal folds. The infundibulum can 
scarcely be said to exist here. (Comp. Fig.9). The left transverse canal wrongly designated 
tr. instead of tr.c. 72/r. 


Part of horizontal section, showing the two outer, subtentacular genital organs and the 
“chimney”. In the ovary of the left genital organ is seen an egg in formation, enclosed by 
its follicle. In the cavity of the organs are lying spermatozoa, especially in that to the lett. 
In the right genital organ the cavity within the ovary is an abnormal formation, probably 


produced by the preservation. 3°/;. 


Section through a genital organ (right subsagittal); from a vertical section in the transversal 

plane. At its upper side is seen part of the ectodermal invagination. In the lumen of 

the genital organ lies a small cluster of spermatozoa; in the ovary one egg is seen in for- 
5 5 ’ ? 5 : 


mation. %°/,. 


Part of the testis from a vertical section along the transversal plane. To the right are seen 
the young sexual cells, passing without limit into the (entodermal) epithelial lining of the 
genital cavity. Towards the left of the figure the cells are seen to form the characteristic 
packets of spermatogonia. The outermost packets to the left consist of nearly ripe sper- 
matozoa. The epithelial lining of the testis towards the genital cavity is more or less vacuol- 
ated. The position of this figure is not correct; the point ought to have been looking down- 
wards, 20°/,. 


Part of the ovary, from the same section, and same genital organ, from which fig. 5 is drawn. 
At the lower end the germinal zone is seen to pass without limit into the entodermal epithel- 
ium lining the genital cavity. The large nuclei in the upper part of the figure indicate that 
these cells are about to develop into eggs. 2°°/;. 


Horizontal section through the tentacle basis, showing the root of the tentacle and the collo- 
blast-layer covering both tentacle and the tentacular vessels; further the entodermal lining 
of the tentacular vessels, having the same character as that of the genital organs. 4°/;. 


Part of vertical, nearly median section, parallel to the transversal plane, showing the direct 
continuation of the “suboral” cavity (£) into the lumen of the “chimney”. In the right 
(subsagittal) genital organ the cavity is seen to be in connection with a branch from the 
transverse canal. 2?/;. 

Part of vertical median section, parallel to the transversal plane. The tentacle is seen in 
longitudinal section (combined from 2—3 successive sections). The main transverse canals are 


seen in connection with the oesophagus; infundibulum rudimentary. A secondary tentacle 
is seen below the large, normal tentacle. 3°/;. 
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Plate VII. 


Vertical section, parallel to the sagittal plane, through the apical organ of a grown specimen 


-(Comp. Pl. V. Fig. 16); showing the two excretory canals. The right one was not found 


open in its whole length, undoubtedly on account of a slight curve in its course (due to 
the preservation?) The apical organ is seen to be quite rudimentary; no distinct otolith 
is seen (Comp. Fig. 2), but a pair of otolith cells are seen within the cell mass. — The 
three larger nuclei seen at the upper side of the organ to the left side probably represent 
the zone of cells forming the cupule, which has disappeared. Cilia were not to be seen 
here in the excretory canals. (Not quite reliable in all the histological details, the preser- 
vation being insufficient for that purpose). 175/;. 


Vertical section, in the transversal plane, through the apical organ and the oesophagus 
of a grown specimen. The right side of the upper part of the figure from the * and the 
right half of the oesophagus restored. In the middle of the apical organ is seen a small 
group of otolith cells lying partly imbedded in the epithelium. 175/;. 


Vertical section, in the transversal plane, through the apical organ and oesophagus of an 
embryo in the III. stage. (Comp. Fig. 10). The canal marked e.s. is the upper part of the 
entodermal sac. 175/;. 


Vertical section through the oesophagus (in the transversal plane) of an embryo in stage II 
(corresponding to Pl. III. Fig. 8). ent. =the median wall of the entodermal sac. 74°/;. 


Vertical section through the excretory opening of a grown specimen. 1%°/,. 


Vertical section (in the transverse plane) of the apical organ of an embryo in stage II. 
The otolith mass is seen to be attached to a tuft of cilia, probably a rudimentary balancer. 
The zone of cells at the upper edge of the organ bears long cilia, which are to form the 
cupule. The mesodermal tissue is not yet developed. The endothelial membrane below the 
organ is the dorsal wall of the infundibulum. Otoliths are seen developing within some 
of the cells of the apical organ. 25°/,. 


Horizontal sections (slightly oblique) through the apical organ of an embryo in Stage III. 
Fig. 7 at the level of the polar fields, fig.8 below the polar fields. Outside the polar fields 
are seen the excretory canals. 175/,. 


Part of section through a genital organ, showing the discharging of the spermatozoa into 
the cavity of the genital organ. 2°°/,. 


Vertical section (in the sagittal plane) through the apical organ of an embryo in Stage II]; 
showing the excretory canals. (Comp. Fig. 3). 175/,. 


Vertical section, parallel to the sagittal plane, through the ectodermal invagination over the 
genital organ. The entodermal lining of the genital organ was highly vacuolated; the 


vacuoles have been omitted in the figure. Some of the packets in the testis are seen to 
contain ripe spermatozoa. 18°/, 


Tab.VU. 


Clenopthora . 


Th. Mortensen. 


Ingoll Expeditionen V.2. 


EXCr O. 


ECT: CO 


E24 


ares 


pt 


CXCCT? O. 


ect. 


Th Mortensen del. 


Tjalliella tristoma Mrtsiv. 


if it ’ a 
— F 
o4 
u ; } 
! ; - 
is 
1 


3 


Te 


Plate VIII. 


iS) 


ios) 


Plate VIII. 


Epithelium from the “chimney”, showing the numerous gland cells lying in the interstitial 
tissue. 385/,. 

Transverse section of one of the branching peripheral canals, showing the two lobes of 
high epithelium separated by a band of low epithelium. Cilia could not be observed. 
The cells of the lobes are somewhat vacuolated. c.c. cavity of the canal. m.t. mesodermal 
(muscular) tissue. 2°/;. : 

Epithelium from the stomodzeal folds; showing different stages of the gland cells. 415/;. 
Longitudinal section of the tentacle, showing the muscular core and the colloblast layer. 7°/;. 
Section of the skin of the chimney cavity; showing the cilia and gland cells (eosinophilous 
grains). 385/,. 

Transverse section of a costa, from an embryo in Stage II. 4°5/;. 


Longitudinal section of a costa, showing the base of two swimming plates. From an 
embryo in Stage III. 53°/,. 


A colloblast. 53°/,. 


Young muscle cells from the mesodermal tissue (of a grown specimen). Cell-limits are 
somewhat distinctly indicated. (After an unstained preparation directly from a formaline- 
specimen; the nuclei therefore appear as clear bodies within the granular mass of the cells). 4%5/;. 


Vertical sections through the tentacle-rudiment of an embryo in the II. Stage. 10 is lateral, 
11 median. Shows the beginning formation of the tentacle-sheath. The nuclei are in places 
(fig. 10 in the lower part) serially arranged. 175/,. 


. Three consecutive vertical sections, parallel to the transversal plane, through an embryo 
in the III. stage. Fig.12 shows the opening of the right tentacle sheath, fig. 14 of the 
left. Fig.13.— comp. Pl. VII. Fig.3. For the rest the figures are easily uuderstood from 
the accompanying letters. 75/,. The limit between the large entodermal cells and the meso- 
dermal tissue indistinct. 
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Plate IX. 


Figs. I—S. 


— 6—14. 


Plate [X. 


Successive horizontal sections through an embryo in stage II. The entoderm too badly 
preserved to be figured (the large vacuolated cells apparently fill the whole space 
between the ectoderm and oesophagus, but an entodermal cavity is doubtiess present. 
Figs. 1—3 show the coste, 2—3 the tentacle-rudiment. In fig. 2 the oesophagus is cut at the 
level, where it passes into the transversal furrow; the latter is cut at different levels in 
figs. 3—5. °/:. 

Successive horizontal (slightly oblique) sections through an embryo in stage III, prepared 
out of the egg-membrane. *°°/,. 


Fig. 6 goes through the upper edge of or above the apical organ, showing only the 
excretory canals. The epithelial lining around them is the epidermis, the apical organ 
having been rather sunken in the specimen sectioned. The substance lying between the 
two excretory canals is the cupule. (Comp. Pl. VII. Fig. 3). 


Fig. 7. The section goes through the apical organ. (Comp. Pl. VII. Fig. 8). 


Fig. 8. The section just touches the lower side of the apical organ (to the left side, the 
direction being slightly oblique), otherwise it goes through the infundibulum. To the 
right the tentacle apparatus begins to appear. 


Fig.9. The section goes through the upper end of the oesophagus. The right tentacle 
apparatus is seen. 


Figs. 10—12 show the oesophagus, the four entodermal sacs and the tentacles. 


Fig. 13 is at the level, where the oesophagus passes into the transverse furrow, fig. 14 
passes through the furrow, below the oesophagus. The right tentacle is seen lying 
within the furrow. In figs.6—12 are seen the coste, lying in their furrows, the inter- 
costal parts arching somewhat over them. 


(The fig.12 has perhaps become a little too large, belonging to the same section as the 
other figures; the reason is that the epidermis of the specimen has wrinkled to some 
extent; but these wrinkles, doubtless exclusively due to the preservation, have been elim- 
inated and the natural shape reconstructed. The same has been the case with all the 
sections, of embryos as well as grown specimens, the artificial wrinkles having every- 


where been left unreproduced, the natural course of the ectodermal line having been 
reconstructed). 
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Figs. 1—9. 


Il. 


Plate X. 


Successive vertical sections, parallel to the sagittal plane, through an embryo in the stage III, 


prepared out of the egg-membrane. *°/;. 
Fig.1. The section goes through the outer part of the tentacle sheath. 


Fig. 2. Further inwards, the section going through the coiled-up tentacle which lies within 
the tentacle sheath. (Comp. Pl. II. Fig.8, Pl. VIII. Fig. 12). The outer end of the entodermal 
sacs is seen in the section; here the large entodermal cells are lying in two strands, as 
in the branching peripheral canal system. 


Figs. 3—7 give successive sections through the tentacle apparatus and the entodermal sacs. 
Fig.8 is inside the tentacle basis. In fig.6 is seen the direct connection between the 
lumen of the entoderm sacs and the diverticula in the tentacle basis. Figs.7—8 show 
the continuation of the costal sacs as low furrows running towards the apical organ. 


Fig. 9. Median section, through the apical organ, the excretory canals, infundibulum and oeso- 
phagus. (Comp. Pl. VII. Fig. 10). The flat epithelial ring above the apical organ is the 
epidermis arching over the apical organ — not quite normally, due to the contraction on 
preservation. The situation of the coste within the body in figs.7—g is only apparent; 
a comparison with the horizontal sections in Pl. IX easily explains how this arrangement 
has arisen through the intercostal parts arching over the deep lying coste. 


The apical organ of an embryo in stage III; seen in side view, from the sagittal side. 
Above the otolith is seen the polar field. 229/,. 


The same as fig. 10 seen from above; showing one excretory pore, the other being indis- 
tinct in the preparation. 22°/,. 
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The investigations of which I now publish an account, deal not merely with the scanty stock 
of Ceriantharia collected on the Ingolf Expedition, but with all northern species that I have received 
for investigation, chiefly from the museum of Copenhagen, the museum of Trondhjem and the natural 
history museum (Riksmuseum) at Stockholm. As the number of known Ceriantharia from the northern 
seas, even including the species I have described, is comparatively small, I have preferred not to 
scatter my account of these few species over two or possibly more publications, because a view 
as connected as possible of the morphology of the Ceriantharia, in the way set forth below, seems 
to be not without value, especially as this account is based on close study of a comparatively large 
number of species (see below) and in many points deviates considerably from the accounts previously 
published, such as v. Beneden’s and Mec Murrich’s. Through the kind courtesy of the editors of 
the scientific results of the Ingolf Expedition, I have been put in a position to publish my investi- 
gations in the reports of the Ingolf Expedition. For this I must express my gratitude, and at the same 
time I have to thank the heads of the respective departments of the museums whose collections I 
have used, above all Dr. Levinsen of Copenhagen, Professor Théel of Stockholm, Professor A ppel- 
lof of Upsala formerly of Bergen, Dr. Svenander formerly of Trondhjem, and Dr. Broch of Trond- 
hjem. On morphological grounds chiefly I have also taken account in the present work of C. amer- 
icanus, though this species is found more in the south. The specimens of this species described are 
partly from the museum of Copenhagen, partly from Beaufort-station in North Carolina, the director 
of which, Dr. Aller, has sent me some specimens preserved in formalin, a kindness for which I tender 
my warmest thanks. 

Simultaneously with this work I am publishing in Mittheilungen a. der zoologischen Station zu 
Neapel a paper describing the morphology of a larval form and a few adult forms of Ceriantharia 
already known. As account is taken of these forms also in the synopsis of the morphology (4th 
section), I would request any reader who takes a special interest in the structure of the Ceriantharia, 
to pay special attention to that work also. 

I subdivide this paper into the following four parts. 

(1) A brief introduction comprising the literature of the subject, the geographical distribution, 

and a survey of the Ceriantharia of the north. 

(2) An account of the different species. 

(3) The classification of the Ceriantharia. 


(4) Concerning the morphology of the Ceriantharia. 
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Section I. 
Literature and survey of the northern Ceriantharia. 


The first species of Ceriantharia from northern waters was described by Gosse (1856) as Ed- 
wardsia vestita. Two years later (1858) he identified this form with Cerzanthus membranaceus, a mis- 
take which he rectified in 1859 when the species received the name it has since retained, Cerianthus 
lloydix. A summary of the exterior and life-conditions of the species was given by Gosse (1860). 
After being observed on the coasts of Great Britain, it was met with in 1861 by M. Sars on the 
Norwegian coast. Danielssen however in Fauna littoralis Norvegiae 1871 expresses the opinion that 
the form met with by Sars and afterwards by himself is a new species, which he calls Cerianthus 
borealis, a name which Verrill however had used (1873) for a species described by himself from North 
America. Carlgren (1893) shews that it had already been observed by S. Lovén (1839) on the 
west coast of Sweden. Hartlaub (1894) found it at Heligoland. 

More or less detailed accounts of this species have been given by Carl gren (1893), v. Beneden 
(1898) and by Danielssen as early as 1888, though the last-named has referred it to C. borealis. 
Danielssen’s account moreover is written in so peculiar a style and varies so much from all other 
accounts of the Cerianthidae, that one would be inclined to deny the identification of his C. borealis 
with C. loydiz, were not Danielssen’s accounts of the Actiniae, as Mc Murrich (1893 p. 133) Says, 
“beautiful examples of how not to do it”. According to my investigations however the two forms are 
one and the same species, as Andres (1883) had already conjectured. 

A small Cerianthid Cerianthus vermicularis Forbes from the Sound is described by Liitken 
(1860). Andres (1883) has given this species the name of Cerzanthus hitkeni, Without doubt this is 
a young Cerianthid and probably nothing but a young Cerdanthus loydii. It is uncertain however 
whether Cerianthus vermicularis (Forbes in Johnston) is so also (Compare Andres 1883 p. 561). 

New Cerianthidae are described by Danielssen (1890) from the Norwegian North-Atlantic Ex- 
pedition under the names of Cerianthus vogti and abyssorum. But the descriptions are so incomplete 
that the classification of the species cannot be made out. As I understand them the two species are 
identical and fall under the genus Cerianthus. The systematic position also of the species described 
by Roule (1905), Cerianthus loydii and danielssent, the former of which to judge from the coloured 
drawing is not Cerianthus lloydii but probably a new species, cannot be determined. Although the 
description of the former is so incomplete, it might still be convenient to give it a special name Ce- 
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The investigations of which I now publish an account, deal not merely with the scanty stock 
of Ceriantharia collected on the Ingolf Expedition, but with all northern species that I have received 
for investigation, chiefly from the museum of Copenhagen, the museum of Trondhjem and the natural 
history museum (Riksmuseum) at Stockholm. As the number of known Ceriantharia from the northern 
seas, even including the species I have described, is comparatively small, I have preferred not to 
scatter my account of these few species over two or possibly more publications, because a view 
as connected as possible of the morphology of the Ceriantharia, in the way set forth below, seems 
to be not without value, especially as this account is based on close study of a comparatively large 
number of species (see below) and in many points deviates considerably from the accounts previously 
published, such as v. Beneden’s and Me Murrich’s. Through the kind courtesy of the editors of 
the scientific results of the Ingolf Expedition, I have been put in a position to publish my investi- 
gations in the reports of the Ingolf Expedition. For this I must express my gratitude, and at the same 
time I have to thank the heads of the respective departments of the museums whose collections I 
have used, above all Dr. Levinsen of Copenhagen, Professor Théel of Stockholm, Professor A ppel- 
lof of Upsala formerly of Bergen, Dr. Svenander formerly of Trondhjem, and Dr. Broch of Trond- 
hjem. On morphological grounds chiefly I have also taken account in the present work of C. amer- 
icanus, though this species is found more in the south. The specimens of this species described are 
partly from the museum of Copenhagen, partly from Beaufort-station in North Carolina, the director 
of which, Dr. Aller, has sent me some specimens preserved in formalin, a kindness for which I tender 
my warmest thanks. 

Simultaneously with this work I am publishing in Mittheilungen a. der zoologischen Station zu 
Neapel a paper describing the morphology of a larval form and a few adult forms of Ceriantharia 
already known. As account is taken of these forms also in the synopsis of the morphology (4th 
section), I would request any reader who takes a special interest in the structure of the Ceriantharia, 
to pay special attention to that work also. 

I subdivide this paper into the following four parts. 

(1) A brief introduction comprising the literature of the subject, the geographical distribution, 

and a survey of the Ceriantharia of the north. 

(2) An account of the different species. 

(3) The classification of the Ceriantharia. 


(4) Concerning the morphology of the Ceriantharia. 
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Section I. 
Literature and survey of the northern Ceriantharia. 


The first species of Ceriantharia from northern waters was described by Gosse (1856) as Ed- 
wardsia vestita. Two years later (1858) he identified this form with Cerzanthus membranaceus, a mis- 
take which he rectified in 1859 when the species received the name it has since retained, Cerianthus 
lloyd. A summary of the exterior and life-conditions of the species was given by Gosse (1860). 
After being observed on the coasts of Great Britain, it was met with in 1861 by M. Sars on the 
Norwegian coast. Danielssen however in Fauna littoralis Norvegiae 1871 expresses the opinion that 
the form met with by Sars and afterwards by himself is a new species, which he calls Cerzanthus 
borealis, a name which Verrill however had used (1873) for a species described by himself from North 
America. Carlgren (1893) shews that it had already been observed by S. Lovén (1839) on the 
west coast of Sweden. Hartlaub (1894) found it at Heligoland. 

More or less detailed accounts of this species have been given by Carl gren (1893), v. Beneden 
(1898) and by Danielssen as early as 1888, though the last-named has referred it to C. borealis. 
Danielssen’s account moreover is written in so peculiar a style and varies so much from all other 
accounts of the Cerianthidae, that one would be inclined to deny the identification of his C. borealis 
with C. lloydit, were not Danielssen’s accounts of the Actiniae, as Mc Murrich (1893 p. 133) says, 
“beautiful examples of how not to do it”. According to my investigations however the two forms are 
one and the same species, as Andres (1883) had already conjectured. 

A small Cerianthid Certanthus vermicularis Forbes from the Sound is described by Lutken 
(1860). Andres (1883) has given this species the name of Certanthus litkenz. Without doubt this is 
a young Cerianthid and probably nothing but a young Cerdanthus loydi. It is uncertain however 
whether Cerianthus vermicularis (Forbes in Johnston) is so also (Compare Andres 1883 p. 561). 

New Cerianthidae are described by Danielssen (1890) from the Norwegian North-Atlantic Ex- 
pedition under the names of Cerianthus vogti and abyssorum. But the descriptions are so incomplete 
that the classification of the species cannot be made out. As I understand them the two species are 
identical and fall under the genus Cerianthus. The systematic position also of the species described 
by Roule (1905), Cerianthus loydii and danielsseni, the former of which to judge from the coloured 
drawing is not Cerianthus lloydii but probably a new species, cannot be determined. Although the 
description of the former is so incomplete, it might still be convenient to give it a special name Ce- 


rianthus rvouler. 


4 CERIANTHARIA. 


In 1889 Liitken claimed to have made the discovery that C. membranaceus was to be found 
in the Kattegat. In reality this was a mistake, as the specimens of Ltitken are identical with a 
species I have described below, P. mz(ltiplicatus. 

In addition to the above mentioned Ceriantharia, Le vinsen (1893) has described a species which 
he called Certanthus danitelssent —a name which Kingsley (1904 p. 347) had suggested for Daniels- 
sen’s C. borealis. But in the first place it is identical with C. /loyd, and secondly it seems to 
embrace the species P. mzltiplicatus 1 describe below. The large specimens which Levinsen speaks 
of from the Kattegat are probably identical with the forms designated as “borealis” and “membrana- 
ceus” (see P. multiplicatus). 

The name Cerianthus borealis was given by Verrill (1873) to a form from the Arctic regions 
of the Atlantic coast of North America. The anatomical structure of this species was dealt with, 
though very imperfectly, by Kingsley (1904). Another, more southern form was first observed by 
Agazziz (1859) and described later by Verrill (1862) under the name of Cerianthus americanus. It 
was investigated anatomically by Me Murrich (1890) and (1910), though not so fully as might 
be desired. 

Before the first adult, northern Cerianthidae had been described, a larval Cerianthid from the 
Norwegian coast Avachnactis albida, described by M. Sars ((1846), was already known. In 1862 
Agazziz found on the North American coast another form, Avachnactis brachiolata, and in 1890 
Bourne mentioned a larval Avachnactis, which Fowler (1897) described as Ar. bournet. As I do 
not treat the larval forms in detail here, I refer the reader to my paper on “Actinienlarven” (Nordisches 
Plankton 1906). 

To these species I have in the present treatise to add three which have not been described 
before: Pachycerianthus multiplicatus, Arachnanthus sarst and Botrucnidifer norvegicus: three new 
genera Avachnanthus, Botrucnidifer and Ceriantheopsis are here described for the first time. 

If we include the North American form C. dorealis in our list of the northern and arctic 


Cerianthidae at present known, we get the following number of adult forms. 


(1) Certanthus lloyd Gosse = borealis Danielssen = danielssent p. p. Levinsen, King- 
sley = vermicularis Ltitken = hitkent Andres. 

(2) vogtt Danielssen = Certanthus abyssorum Danielssen. 

(3) borealis Verrill (not of Danielssen). 

(4) Pachycerianthus multiplicatus Carlgren = Cerianthus danielssent Levinsen p.p. = mem- 


branaceus Liitken. 

(5) Avachnanthus sarsi Carlgren. 

(6) Botrucnidifer norvegicus Carlgren. 

Here belong the following forms whose place in the system it has not been possible to deter- 
mine'). Possibly one of them may be identical with one of the six already mentioned. 

') Still another Ceriantharia which was obtained by the “Michael Sars” Expedition 1910 (60° 57° N. 4° 38’ W rog8 im. 
clay St. 102 g. 10. 1910), has brown labial tentacles and stomatodaeum, very deep furrows in the distal portion of the 
column, marginal tentacles twice as large as the labial tentacles, a directive labial tentacle, and the typical arrangement of 


the mesenteries. As only the most distal part of the specimens was secured — they were cut in two by the dredge at 


the lower border of the stomatodaeum it is impossible to give a precise description of it. It appears howeyer not to be 
identical with any of the Ceriantharia which I have described, 


CERIANTHARIA. 


On 


(7) Cerianthus dantielssent Roule. 

(8) Certanthus? loydi Roule = C. roulet n.n. 

Of these Cerzanthus lloydit shews the widest geographical distribution known, Greenland, 
Spitsbergen, Nova Zembla, the Norwegian coast, the west coast of Sweden to The Sound, North Sea, 
the coasts of Great Britain. The range of distribution of C. borealis according to Parker (1900) is 
from the Arctic Ocean to Cape Hatteras. Pachycerianthus multiplicatus is known only from the Katte- 
gat and the fjord of Trondhjem. Avachnanthus sarst and Botrucnidifer norvegicus only from the 
fjord of Trondhjem in Norway. C. vogtd only from a district lying west of the fjord of Trondhjem 
and westward of Lofoten (C. abyssorum), Roule’s Cerianthus daniclssent is taken to the westward 
of Iceland and near Lofoten in Norway, and C. rvowlec is only known from Spitsbergen. After this 


general survey of the forms, I pass on to describe the species which I have investigated. 


Section IL. 


Description of species. 
Family Cerianthidae. Diagnosis see Section III. 
Genus Pachyeerianthus Roule. Diagnosis see Section III. 


Species P. multiplicatus nov sp. Pl. 1, 2. 
Syn.: Certanthus membranaceus Liitken 1889 p. 362. 
, dantelsseni p.p. Levinsen 1893 p. 397. 

Diagnosis: A large species with 160—170 long marginal tentacles. The directive chamber and 
the contiguous chamber on either side of this probably without labial tentacles. Stomatodaeum of 
medium length. Siphonoglyph not wide, with insertions for 6 mesenteries. Hyposulcus short, with 
quite long, very narrow, but distinct hemisulci. The directive mesenteries very short. The proto- 
mesenteries 2 and 3 short, the former somewhat longer than the latter. Protomesenteries 2 sterile 
with region of the ciliated tract and cnido-glandular tract. The metamesenteries arranged distinctly 
in quartettes. The metamesenteries of the first cycles (J/) very long extending to the aboral pole of 
the body with prolonged ciliated tract region and numerous craspedonemes reaching as far as the 
most aboral portion of the mesenteries, with very slight cnido-glandular region, fertile. The craspe- 
donemes are most numerous and longest in the lowest part and here form not very distinct bunches. 
The metamesenteries of the 2nd cycle (m) short, of much the same length as the protomesenteries 
2 and 3, with craspedonemes as with 4/ and somewhat stronger cnido-glandular region, fertile. The 
metamesenteries of the 3rd (B) and 4th (4) cycles very short, corresponding in structure with proto- 
mesenteries 3, with insignificant craspedonemes and well developed cnido-glandular region, sterile, those 


of the 4th cycle somewhat shorter than those of the 3rd. 
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Occurrence: Norway Trondhjem fjord Rissen 130m. slime, 21.7.1892 G.Svenander. 1sp. (A). T.M. 


Tsp; el. M: 

Kattegat (No. 432) Joh. Petersen 1 sp. (B) labelled C. borealis Dan. Cop. M. 
(No. 432) rsp. (C) » C. membranaceus Cop. M. 
(No. 424) Isp. (D) C. borealis Dan. Cop. M. 
(No. 318) I sp. (E)} Cop. M. 


Dimensions. Sp. A. Length of body 155 cm., greatest breadth 3cm. Length of marginal ten- 
tacles: the innermost 65 cm., the outermost 35cm. Length of labial tentacles r4—1-7cm. Length of 
stomatodaeum about 3cm. — all measurements taken from preserved specimens. 

Colour: According to the statement of Dr. Svenander, who dredged a specimen in Trond- 
hjem fjord, the whole animal was of a faint flesh colour. 

Exterior aspect (Pl.1, fig. 1). The body has the usual aspect of the Cerianthidae. The column 
shews longitudinal furrows as a result of contraction. Sich may possibly be observed in the fully 
extended animal, as in the well extended upper portion feeble longitudinal furrows appear, which are 
specially well marked below the tentacles and there correspond to the insertions of the mesenteries. 
Aboral pore? The tentacles are long, the marginal and labial tentacles each 160—170. The marginal 
tentacles seem to be arranged in the same way as with C. membranaceus. As regards the grouping 
of the labial tentacles however, I cannot express myself with any certainty, as I did not like even in 
the slightest degree to mutilate the only well preserved specimen (A). As this specimen happened 
to be dissected along the line of the siphonoglyph some tentacle insertions were also damaged, which 
was a great difficulty in the investigation of the arrangement of the labial tentacles. In an- 
other specimen, which was fairly well preserved but strongly contracted, it seemed to me that some 
tentacles in the region of the directive mesenteries were wanting. Though it is possible that the 
directive chamber and the two contiguous chambers lack labial tentacles, I prefer to leave the arrange- 
ment of the labial tentacles in this species an open question. 

The stomatodaeum is of medium length with feeble longitudinal furrows in the oral portion, in 
the aboral with deep furrows and between them high ridges running lengthwise. The aboral end 
of the stomatodaeum is bent towards the column in the sort of way often noticed in contracted Ceri- 
anthidae. The siphonoglyh is comparatively narrow, so that only 6 mesenteries are attached to it. 
The hyposulcus is very short, though the hemisulci are comparatively long, but so narrow that they 
look like filaments for the greater part of their course. 

Anatomical structure. 

Column: The ectoderm is thick with numerous nematocysts, with marked spiral thread. The 
length and breadth of the nematocysts vary considerably. The largest size had a length of 96 and 
a breadth of 27, the smallest size was 58 long. The ectodermal musculature is very fully developed, 
in the highest part of the body the folds are twice as high as the rest of the ectoderm, but, as usual 
with the Cerianthidae, taper off considerably in the distal and proximal part of the animal. The 
mesogloea-lamellae supporting the muscles are very fine and are set extremely close together. The 
chief lamella of the mesogloea is thin. The endoderm is rather thinner than the epithelial portions 


of the ectoderm and in the region of the stomatodaeum furnished in sections with tongue-like pro- 
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jections between the mesenteries. As they are not always clearly shewn, it is possible that they are 
produced by contraction. The endoderm is provided with numerous mucus cells and granular 
gland cells. 

The ectoderm of the tentacles and oral disc contains numerous thin-walled nematocysts, spiro- 
cysts, and numerous nematocysts with much-coiled spiral thread, also a kind of thick-walled granu- 
lated capsules with long basal part of spiral thread (length 53-—65,) and lastly thick-walled nemato- 
cysts but considerably smaller than the foregoing. The ectoderm of the tentacles is half the thickness 
of that of the column but considerably thicker than the mesogloea. The mesogloea is comparatively 
thick with higher folds on the inner side of the tentacles than on the outer, for which reason the 
longitudinal musculature is more developed on the inner side of the tentacles. Those of the radial 
musculature are strongly marked in the oral disc and the folds somewhat lower than the ectoderm. 
The endoderm of the oral disc on the other hand is thinner than the height of the muscle folds. 
(BEE TiKig sss: 

Stomatodaeum: The ectoderm is very high and folded and supported even in the upper por- 
tion by a mesogloeal process of triangular cross section. The ectoderm is everywhere of the same struc- 
ture with the exception of the very lowest part. The nematocysts with much-coiled spiral thread are 
numerous and about 46—53y long and 5y broad. In the aboral part are found also spirocysts and 
thick-walled nematocysts of about the length of 36. As usual the ectoderm contains numerous 
mucus and albumen gland cells which in the upper portion of the stomatodaeum are scattered about, 
but in the lowest portion like the nematocysts are clustered at the crest of the fold, whilst the furrows 
between the folds and the sides of these chiefly consist of supporting cells, an arrangement which 
is spoken of more fully under C. /loydi7, The mesogloeal folds are in the lowest part narrow in 
transverse section and long as usual with this species. The ectodermal musculature is very feeble, 
especially in the lowest portion of all where only scattered muscle cells appear; on the crests of the 
mesogloeal folds in the most central part of the stomatodaeum the muscle lamella shews a tendency 
to be enclosed in the mesogloea, as here and there the muscle fibres are found enclosed in the meso- 
gloea. The mesogloea contains only a few scattered cells. 

The ectoderm of the siphonoglyph is high, not folded, with numerous homogeneous gland 
cells but with sparsely scattered nematocysts. The longitudinal musculature is very feeble. The 
mesogloea is thin in the middle but much thickened near the stomatodaeum. I have not observed 
any ciliated tracts on the hyposulcus, at least none are found in the aboral portion of the hyposulcus. 
A transverse section of a hemisulcus (Pl. 1, Fig. 4) is very much like a transverse section of a median 
streak of the filament. The high ectoderm contains very numerous gland cells and more sparsely 
scattered nematocysts. These chiefly consist of thin-walled nematocysts but nematocysts with much- 
coiled threads too are found, as also thickwalled ones of the same dimensions as in the stomatodaeum. 
The longitudinal musculature in the hemisulci is feeble but plain. 

Mesenteries: (Text-figure 1). I have counted the number of the mesenteries in 2 specimens. In 
ex. E were found 38 mesenteries of the 1st cycle, in ex. A I observed on the left side 17 large mesen- 
teries of the rst cycle which reached to the aboral portion of the animal, and 2 lesser ones, which 


reached to the middle of the space between the aboral border of the stomatodaeum and the aboral 
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Text-figure 1. Diagram of the arrangement of a part 
of the mesenteries with stomatodaeum and siphono- 
glyph in Pachycerianthus multiplicatus. Here as in the 
text-figures 4, 5, 7, the mesenteries are marked with 
lines in the region of the stomatodaeum; 7d by m, m., 
etc. are rather too strongly marked. x: see text! The 
line below the mesenteries indicates here as in figures 
4, 5, 7 the aboral end of the body. For the other 
signs of the figure see the explanation of the Plates. 


extremity of the body. On the right side were found 
19 large mesenteries of the 1st cycle besides 4 lesser 
ones, of which the 1st reached ?/; the remainder 1/, 
or t/, of the space just mentioned. The number 
of mesenteries in specimen E was therefore about 
160, in A about 170. 

The following description is chiefly based 
on specimen A, as the other specimens were not 
well preserved enough to be adapted for anatomical 
study. When I speak of the length of the mesen- 
teries in relation to the length of the column, there 
is to be understood here, as in general with the Ce- 
riantharia, ‘only the portion of the mesenteries and 
column that lies below (aborally from) the aboral 
border of the stomatodaeum. Below, I have in most 
cases called the column below the end of the sto- 
matodaeum the column in a strict sense.. 

Protomesenteries: The directive mesenteries 
are sterile and very short, the right mesentery rather 
longer than the left, the free edge is straight. The 
hemisulci run a long way down as a small filament 
of the directive mesenteries. 

Protomesenteries 2 (Pl. 2, Fig. 1) are compara- 
tively short and extend about a fourth part of the 
length between the lower border of the stomato- 
daeum and the aboral pole. The left mesentery is 
somewhat longer than the right. The region of 
the ciliated tracts is long, slightly folded with short 
craspedonemes. The cnido-glandular tract is little 
developed. The mesenteries are in the aboral part 
very small in comparison with other sterile mesen- 
teries. On the mesentery reproduced appears an 
aboral small lobe, which at its extremity supports 
craspedonemes. They are sterile. 

Protomesenteries 3 (Pl. 2, Fig. 2) are sterile, 


shorter than P. 2 and considerably broader in the 


craspedoneme- and cnido-glandular region. The 
right mesentery is rather longer than the left. The 
craspedoneme region is inconsiderable compared 


with the cnido-glandular tract. The latter is very 
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strongly developed here, more so than in any other mesentery. The end of the craspedoneme region 
forms here as with the metamesenteries of the 3rd and 4th cycles the most prominent portion, a 
long lobe with numerous craspedonemes on the oral side and with wavy coils of the cnido-glandular 
tract on the aboral side. 

Protomesenteries 2 and 3 take with respect to their appearance a middle position between the 
metamesenteries of the 2nd and 3rd cycle. 

The metamesenteries are arranged in the usual manner: 4 mesenteries in each quartette (1, 3, 
2,4—I, 3, 2,4 etc.). Broadly viewed the length of the mesenteries diminishes in every group in pro- 
portion to its nearness to the multiplication chamber, which is shewn in the diagram of the arrange- 
ment of a part of the right side metamesenteries. One peculiarity is worth pointing out, namely, 
that between the 2oth and 21st mesentery on the right side an extra mesentery has been developed 
(text-fig. I. x.) which has the same appearance as the metamesenteries of the rst cycle, though it is 
rather shorter, but is distinguished from them by the fact that it is sterile like the metamesenteries 
of the 3rd and 4th cycles. This anomaly has nothing corresponding to it on the left side, as no such 
mesentery exists there. This however is not the only break in the regular diminution in the size of 
the mesenteries as they approach the multiplication chamber. Thus the mesentery of the 2nd cycle 
on the right side in the 6th group is longer than the corresponding mesentery in the 5th group. In 
the 16th group on the same side the mesentery of the 2nd cycle is considerably longer than the 
same mesentery of the preceding quartette and as long as the mesentery of the 2nd cycle in the rst 
quartette — relations which remind us of those we meet with in Cerzanthus membranaceus and solitarius. 

The metamesenteries of the Ist cycle (Pl. 2, Fig. 6) are those which principally develop re- 
productive organs. They are very long and reach almost to the aboral portion of the body. With 
exception of the youngest of all they exhibit no difference in size and appearance. The repro- 
ductive organs are best developed in the middle portion, where they take up the greater part of the 
breadth of the mesenteries, rather feebler in the lowest part of the mesenteries and feeblest in the 
straight part of the ciliated tract region, where only scattered germ follicles are found. ‘he ciliated 
tract region of the filament is straight for some distance under the stomatodaeum and then quickly 
passes over into a folded section, which soon sends out craspedonemes. These are in the oral part 
rather short (Pl. 2, Fig. 7), in the lower parts however considerably longer and more branched, espe- 
cially towards the proximal end, where they terminate in a cluster of threads (dm Pl. 2, Fig. 8). At 
the bottom of the mesentery is found an extremely minute part, a cnido-glandular tract of precisely 
the same structure as the wavy part of the mesenteries of the 2nd and 4th cycle. In consequence of 
its slight extent it is not marked in Fig.8. The more or less concave aboral border of the mesen- 
teries has no filament, as usual with mesenteries of every kind. 

The metamesenteries of the 2nd cycle (Pl. 2, Fig. 4) closely recall those of the 1st cycle though 
they are much shorter, to a certain extent they form a transition to the mesenteries of the 3rd cycle. 
The reproductive organs are only feebly developed on these mesenteries. As regards the length of 
the different mesenteries of this cycle they follow the general rule with the exceptions before men- 
tioned. It is possible indeed that in other groups besides those mentioned, an irregularity in the ratio 


of the lengths of the mesenteries may occur, as in this, the only fully serviceable specimen, I have 
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not been able to study the mesenteries as closely as could be desired. The length of the mesenteries 
below the stomatodaeum is about 2/,—"/, of the distance between the aboral pole and the lower border 
of the stomatodaeum. The straight part of the ciliated tract portion of the filament is shorter than 
in the mesenteries of the rst cycle, but rather longer than the craspedoneme region. The craspe- 
donemes are but slightly branched, in the most aboral portion packed close together in a bunch as 
with the mesenteries of the 1st cycle. At the bottom is a small part, a cnido-glandular tract which 
in a number of mesenteries shews many coils, so that these imesenteries by their appearance suggest 
those of the 3rd and 4th cycle. The mesenteries are broadest in the aboral part. 

The metamesenteries of the 3rd and 4th cycle (Pl. 2, Fig. 3, 5) agree in structure with the 
protomesenteries 3. They are distinguished, the one from the other, only by a slight difference of 
length and position. The difference in size between the mesenteries of the same cycle is inconsider- 
able in the various groups, but they follow roughly the usual rule, that they get smaller towards the 
multiplication chamber. The straight part of the ciliated tract region is quite short, then follows a 
slightly folded short region with craspedonemes which are continued on to a considerably projecting 
portion of the mesentery, where they correspond to the bunches of craspedonemes which are present 
on the mesenteries of the 1st and 2nd cycle. The bunch is less developed on the mesenteries of the 
4th cycle than on those of the 3rd, and lies on the oral side of the projecting part of the mesentery, 
whilst the aboral side of it is taken up by the greatly coiled part of the cnido-glandular tract. At 
the extremity of the projection, the ciliated region and the cnido-glandular tract pass into one another. 
The mesenteries of the 3rd and 4th cycle are considerably broader than those of the 1st and 2nd 
cycle. The broadest part is where the ciliated region terminates in the cnido-glandular tract. 

The mesenteries of the 1st cycle then are fertile and have a long craspedoneme region and a 
very short cnido-glandular region. 

The mesenteries of the 2nd cycle are likewise fertile and have a shorter craspedoneme region 
and a short cnido-glandular region, sometimes with many coils. The mesenteries of the 3rd and 4th 
cycle are sterile and have a short craspedoneme region but on the other hand a strongly developed 
wavy cnido-glandular region. 

The cnido-glandular tract is thus very feeble on the mesenteries of the Ist cycle, rather 
stronger on those of the the 2nd, and well developed on the mesenteries of the 3rd and 4th cycle. 
whilst the reverse is the case with regard to the ciliated tract region and its craspedonemes. 

The filaments in the region of the ciliated tracts recall, in point of structure, those in (e77- 
anthus lloyd described below. The thin-walled nematocysts are very numerous in the lateral por- 
tions of the median streak, and very narrow but long nematocysts occur there also with very winding 
thread. There is not found here so pronounced a ciliated groove between the two lateral portions of 
the median streak as is found in A. olzgofodus, but the middle parts consist principally of supporting 
cells combined with scattered gland cells and spirocysts. In the craspedoneme region the median 
streak shews no tendency to bipartition. Since the filament encases the free edge of the craspedonemes, 
it is of course cut through twice by a transverse section (Pl. 1, Fig. 5). The craspedonemes are thus 


constructed as in C. membranaceus. Nematocysts with coiled thread also occur here. 
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The cnido-glandular tract contains a multitude of small finely granular gland cells and very 
numerous mucus cells, and thus does not present the typical appearance found in other Ceriantharia 
which I have investigated (Fig. 6, Pl. I). The thick-walled nematocysts which are not marked in 
the figure are 29Q—31, long and 7, broad. Spirocysts occur very seldom, as also the long nematocysts 
above mentioned. 

The musculature of the mesenteries is similar to that of Cerianthus lMoydit; on the side of 
the mesenteries remote from the directives are found longitudinal 
muscles, on the near side, transverse ones. As for the directive me- 
senteries their musculature has not been investigated by me. (Text- 
fig. 2, Pl. 1, Fig. 2). 

The mesogloea of the mesenteries is feeble as a rule and con- 
tains very thinly scattered though large cells, which often occupy a 
cyst-like space; in the craspedoneme region they are rather more 
numerous. 

The endoderm is strong and provided with numerous remark- 
ably homogeneous gland cells. 

The specimen examined was hermaphrodite with well devel- 


oped ova and spermatozoa. 


lil 


Systematic remarks. In my paper in Nordisches Plankton (1906) : 
‘ Textfig. 2. Pachycertanthus multipli- 
I assumed that this form by reason of the large tentacles was the catus. Portion of column, stomato- 
p . apeere daeum and mesenteries. 
fully grown form of Avachnactis albida, This is not the case, how- : of 
ever, as the anatomical investigation sufficiently shews. On the other hand it is not unlikely that 


Arachnactis albida is a larval form of Arachnanthus sarsi described below (compare this form). 


Genus Cerianthus delle Chiaje. Diagnosis see Section III. 
Species Cerianthus Moydii Gosse. Pl. 3, Pl. 4, figs.4—5 Pl. 5, fig. I1. 


Edwardsia vestita (Forbes) Gosse, 1856, p. 73. 
Certanthus membranaceus (Gmel.) Gosse, 1858, p. 419. 


Cerianthus Uoydit n.sp. Gosse, 1859, p. 50. 


» > Gosse, 1860, p. 268, Pl. 6, fig. 8. 

» » Gosse. Andres, 1883, p. 346. 

> » Pennington, 1885, p. 179. 

> > » Sars, 1861, p. 262. 

> > > (Koren) Danielssen, 1877, p. 80, note Pl. 4, figs. 8, 9. 

> > » Carlgren, 1893a Fig. 1, 1893 b, p. 120, fig. 39, 40, Pl. ro fig. I. 
> > > Hartlaub, 1894, p. 203. 

> > > E. van Beneden, 1808, p. 24, 25, fig. A, Pl. 1, figs. I—4. 
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Cerianthus vermicularis Forb. Liitken, 1860, p. 199. 
litkent n.n. Andres, 1883, p. 561. 
danielssent n.n. pro parte Levinsen, 1893, p. 397. 
dantelsseni n.n. Kingsley, 1904, p. 347. 
borealis n. sp. Danielssen, 1879, Pl. 4, figs 8—9. 
Dan. Danielssen, 1888, p..13, Pl. 1. 
? Certanthus sp.? Breitfuss, 1904, p. 6. 

Diagnosis: A large to medium sized species with tentacles of average development. Tentacles 
arranged in the main as in (. membranaccus, though a directive tentacle is lacking in the region 
of the labial tentacles. Siphonoglyph comparatively small, hyposulcus feebly developed, hemisulci quite 
long, distinct, but narrow. Directive mesenteries short. Protomesenteries 2 very long, extending 
right to the aboral pole, fertile with a well developed ciliated tract region, not however reaching much 
further down than to the aboral end of protomesenteries 3, min very long craspedion region. Cnido- 
glandular tract region comparatively feeble, wavy. Protomesenteries 3 rather short, with a ciliated 
tract region, which reaches as far as the termination of the directive mesenteries, and a long, wavy 
cnido-glandular tract region. Metamesenteries not clearly arranged in quartettes. Little difference 
between the metamesenteries of the rst and 2nd cycle, all of which go down to the aboral pole. The 
metamesenteries of the 1st and 2nd cycle fertile, with rather shorter ciliated tract region than proto- 
mesenteries 2, this region being shorter in proportion to the nearness of the mesenteries to the mul- 
tiplication chamber. The region of the cnido-glandular tract developed as with protomesenteries 2. 
as also the craspedion region. The metamesenteries of the 3rd and 4th cycle sterile, short, diminishing 
in length towards the multiplication chamber with a comparatively long ciliated tract region and an 
equally long cnido-glandular tract region, without craspedion region. 

Occurrence: 

Greenland. Tessiursars Vak, Anlistoivik fjord 3—10 fath., fine grey clay 7/,, 1883, Sophia Exp. No. 522, 
2 Ex. R.M. 
Fjord in the vicinity of the Sophias anchorage 6. 7. 1883, Sophia Exp. No. 521, 1 Ex. R. M. 
Discofjord, Iuannersvit 18 fath. sand and clay 27. 6.1871. Ingegaerd and Gladan-Exp. Lin- 
dahl many ex. R. M. 
505 fath. 22. 2.1890 Wandel No.5, 1 ex. Cop. M. 
Spitzbergen. Ice Fjord, Ekman Bay 40—43m. Very loose, red clay. Bottom temperature —o,3°. Spitz- 
bergen-Exp. 1908, St. 113, 1 ex. R. M. 
In the coast of Cape Platen 4om. Heligoland-Exp. 1898, St. 14, 1 ex. Berlin M. 
? Barents sea. Breitfuss. 
Kara sea Lat. 70° 57' 67° 37’ N. Zembla Exp. 1875, 1 ex. R.M. 
Matochkin Sharr 20 fath. sand and clay 13. 7.1875 N. Zembla Exp. 1875, 2 ex. R. M. 
Norway. ‘Trondhjem fjord, Rodberg 50—100 m. Aug. 1898 Ostergren and Arvidsson i small ex. R.M. 
Molde 30—s0 fath. (Cerzanthus borealis) Bergen Mus., Cop. M., R. M. 
sergen, the great Iungegaardsea 20 fath. (Cerianthus borealis Dan.) 


Hardanger Varaldsé 50—60 fath. (Cerzanthus borealis Dan.) 
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Skagerak 380—400 fath. brown clay 10.6.1879. Gunhild Exp. 1879 St. 5, 1 ex. R. M. 
Vaderdarne Lovén 1875 rex. Goés rex. North Coralreef July 1899, Sandbe tg rex. R.M. 
Kattegat. Gulmar fjord Strommarne. Skatholmen Carlgren June 1894 many ex. 
> Théel 1879, Zool. Stat. 1896, 1898. Bonden Carlgren 1891 R. M. 
> Fittebojen, Gotenb. Mus. 
Lilla Middelgrund. Gunhild 1879 1 ex. R. M. 
Kullen, Molle 1832 S. Lovén 1 very small ex. 
Hellebek Liitken 1 small ex.  (Certanthus Danielsent \,ev.) Cop. M. 
Jungersen rsimall ex. ( » ) Cop. M. 
North Sea. Heligoland from Prof. Hartlaub 1 ex. R. M. 

Further distribution. British Isles (Gosse). 

Dimensions. In the largest specimen (Ice fjord 1908) the length of the body is about 15 cm. 
Breadth of same 1—1.2cm. Length of marginal tentacles up to 3.5cm. Length of labial tentacles up 
to 15cm. 

Colour. Column more or less white, commonly tending to yellow (pale buff to ochre), 
immediately below the ring of tentacles often inclining to chestnut, paler or deeper. The outer ten- 
tacles are transparent, the base surrounded by a white ring that runs down in a point to the oral 
disc. Inside this the oral disc has often a darker chocolate-coloured portion with more or less plain, 
often broken bands of chocolate to chestnut-brown. These bands often run together and form larger, 
brown portions that take up the sides of the tentacles. Between these darker bands are found elon- 
gated patches of opaque white. 

The labial tentacles deep chestnut or chocolate-brown to bright almost opaque white; on the 
outer side is found a longitudinal white or dingy white portion so that, seen from this side, the ten- 
tacles give the appearance of being opaque white with chocolate-coloured edges. 

The oral disc is transparent with the parts between the attachment of the mesenteries more 
or less opaque white, but this does not go as far up as the tentacles. The directive chamber has 
plain marks of opaque white. The stomatodaeum is of the same colour as the column, though it 
has a somewhat darker brownish-yellow. The siphonoglyph is lighter. 

The above account of the colouring is based on the observation of 4 specimens from Bohuslan, 
Sweden. 

Danielssen says (1888) that the column in C. dorealis i.e. C. loydit is whitish-yellow and the 
oral disc rather darker. The tentacles have a brownish tinge, 

Exterior aspect. The column has the characteristic form of the Cerianthidae, without aboral 
pore. The tentacles are of medium length and very short for the size of the animal. In specimens 
whose tentacles are undergoing regeneration, it seems on cursory inspection as though the tentacles 
might be covered by the upper border of the column (compare Danielssens drawing Fig. 3, Tab. 1, 
1889), which is not the case. The marginal and the labial tentacles in the larger specimens number 
each about 70, in smaller specimens a lesser number is found. The number of marginal and labial 


tentacles respectively is not likely to exceed 70, as the longest specimen (from the Spitzbergen Expe- 
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dition 1908) has no more, notwithstanding that this specimen was considerably larger than other 
specimens with an equally large number of tentacles. ‘The labial tentacles are considerably shorter 
than the marginal. As to the arrangement of the marginal tentacles, that of younger specimens agrees 
with the arrangement indicated by v. Beneden; in older specimens 4 tentacle rings are plainly to 
be seen. Just as in C. membranaceus the 4th cycle is sometimes differently coloured from the other 
three, and in the present case the tentacles of the 4th cycle are also rather smaller than those of the 
3rd, and lie when fully extended a little outside those of the third cycle. The arrangement of the 
marginal tentacles reckoning from and including the directive chamber, is as fellows. 

3, 2) 3) I | 3) 2-3) 2 | ete! 

ica aoe 

The tentacles lying nearest the directive tentacle (dt) are in older specimens a little displaced 


in younger individuals: 2 (dt) 3, 2,1 | 3, 2, 3,1 


in older individuals: 2 (dt) 4, 3,1 | 4, 2, 3, 1 


outwards. 
The labial tentacles are arranged in 4 cycles according to v. Beneden o|dt| 3, 2,4 | 4,1, 3, 2| 
4. 3, I) 2) 4,3) 1,2 ete. The 8 specimens examined by me shew a rather different arrangement, which 
has no significance however for the determination of the species, partly because it is very hard to 
decide to which cycle the tentacles nearest the directive chamber belong, and partly because the position 
is variable. I have found the arrangement to be: o| dt | 4(3), 2,3 | 4,1(2), 3,2 | 4,3,1,2 | 4,3, 1,2 | ete. 

The arrangement of the labial tentacles then may probably be expressed by the following formula. 
o (dt) 4, 2, 3 | 4, 1) 392) 4y 3452 

(3) @ @) | 


In a few specimens examined some tentacles were torn away and regenerated, in others all 


4, 3) I, 2 | ete. 


the top of the column and stomatodaeum was torn away and undergoing regeneration with small, 
newly formed tentacles. The specimen which Danielssen (1889) has figured, is evidently in the 
like state. 

The oral disc is of the usual appearance. 

The stomatodaeum is of medium length, faintly furrowed longitudinally, in the most aboral 
part with very deep longitudinal furrows: The siphonoglyph is deep, but comparatively small, as, 
besides the directive mesenteries, only the 2 nearest protomesenteries are attached to the siphonoglyph 
and that only in the middle portion of it. Only the directive mesenteries are orally and aborally 


attached to the siphonogiyph. The hyposulcus is small, the hemisulci are distinct and in the lower 
part resemble filaments. 


Anatomical description. 


The anatomy of this species has been treated by me previously in 1903, but very imperfectly, 
as I had then only a single and that a badly preserved specimen for examination. I showed how- 
ever, that the musculature of the mesenteries had an arrangement, which made it extremely likely 
that the siphonoglyph in the Cerianthidae was not ventral but dorsal, and that quite a number of 
mesenteries went right down to the aboral pole. Afterwards v. Beneden also gave a sketch of the 
anatomy, though only incidentally. Among other things he has given a sketch of the arrangement 
of the mesenteries and the grouping of the tentacles (1908, Text-fig. A, p. 25) which in various points 


however requires supplementing. For, among other things, v. Beneden has not noticed the cnido- 
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glandular tract in the mesenteries of the rst and 2nd cycle, and in the protomesenteries 2. Lastly, 
Danielssen has treated the anatomy of C. dorealis, a species that has turned out to be identical with 
C. lloydit (see below). If that description should be regarded as correct C. borealis would be a form 
extremely divergent from the other known Ceriantharia, to judge by everything. Danielssen’s de- 
scription must be considered for the most part wrong. In what follows I take hardly any account 
of that description and I do this all the more because, on reviewing the Actiniaria described by 
Danielssen, I have been brought to the conclusion that Danielssen’s descriptions of the anatomical 
facts concerning these are in the highest degree untrustworthy. 

The column: Ectoderm thick with extremely numerous nematocysts principally of the kind 
with much coiled spiral thread — the longest I measured attained 
a length of 72» and a breadth of 14; but probably still longer 
nematocysts occur. In addition there is a sprinkling of thick-walled, 
very small nematocysts about 41» long. The longitudinal muscula- 
ture is very strongly developed except in the most distal portion. 

The tentacles in an outstretched state with somewhat thin 
ectoderm. The ectoderm of the outer tentacles contains nematocysts 
which are principally spirocysts. The nematocysts of the inner ten- 
tacles agree with those of the stomatodacum, though spirocysts are 
quite numerous. Tne largest thick-walled ones were about 41— 
434 long. 

The oral disc is like the tentacles in structure, though the 
radial musculature is stronger. 

The stomatodaeum (Fig. 1—5, Pl. 3) also shews the structure 


characteristic of the Cerianthidae in general. The ridges are formed 


of thickenings of the ectoderm in the highest part of the stomato- 


A - h " 1 , F : Textfig. 3. Transverse section of Cerz- 
aeum, in the aboral part where the ridges are considerably higher  gy¢jpu ¢voyaii in the upper part of the 


stomatodaeum. For the signs see ex- 


they are supported by mesogloeal enlargements (PI. 3, Fig. 2; 4). The : E 
planation of the figures. 


ectoderm in the upper part of the stomatodaeum contains 3 kinds 
of thick-walled nematocysts, some being about 46—48, long. and broad, some about 34» long, and 
broad, and lastly some 19—22y long, but narrow. Of these the last class is the rarest, the first the 
most numerous. In addition spirocysts are found but are not particularly numerous. The ectoderm 
supported by mesogloeal processes is provided at the summit of the ridge with gland cells and a 
sprinkling of nematocysts, whilst the sides of the ridges and the furrows between the ridges chiefly 
contain supporting cells. At the bottom of the furrows and the transition to the filaments the ecto- 
derm is more strongly ciliated than higher up (Fig. 3, Pl. 3). The nematocysts in the aboral part of 
the stomatodaeum agree with those in the oral, the large ones about 41—43y long, the smaller more 
thinly scattered than in the eral part. The longitudinal musculature of the ectoderm is feebly developed. 
The siphonoglyph (s¢) contains, besides supporting cells, only solitary nematocysts, but numer- 
ous mucus cells, particularly numerous on the border towards the stomatodaeum (Fig. 5, Pl. 3). An 


ectodermal longitudinal musculature is almost entirely absent. The hyposulcus contains very numerous 
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mucus cells as well as very numerous granular gland cells and spiro- 
cysts; it is therefore not so differentiated as the siphonoglyph. The 
hemisulci are distinct, very long and narrow in the lower part, fila- 
ment-like as in P. mu/tiplicatus, and provided with numerous spiro- 
cysts and mucus-cells, but with thick-walled nematocysts also. 

The mesenteries: The arrangement of the mesenteries and 
filaments is shewn in fig. 5, Pl. 4 and the schematic text-fig. 4, 
which is based on a series of sections of a young specimen. Van 
Beneden’s diagram (1898, Fig. A p. 25) on the other hand is based 
on a rather older specimen. As van Beneden seems not to have 
taken notice of the cnido-glandular tract of the mesenteries of the 
ist and 2nd cycle, these are not marked on his figure. 

The directive mesenteries are short. The free part does not 
attain the length of the stomatodaeum, and is considerably shorter in 
younger specimens. The hemisulci possess no differentiated ciliated tract. 

The protomesenteries 2 are fertile and reach to the aboral 
pole. The ciliated tract region extends further down than on other 
mesenteries, but is nevertheless comparatively short and attains at 
most a length of 11/, times the stomatodaeum. The cnido-glandular 
tract region is short, on a thread-like outgrowth of the mesentery more 
or less resembling an acontium. The craspedion region is very long. 

The protomesenteries 3 are sterile, short, and scarcely reach 
to the beginning of the cnido-glandular tract region of protomesen- 
teries 2. The ciliated tract region is short and smaller than in the 
mesenteries just mentioned. The region of the cnido-glandular tract 
is better developed in these than in any of the other mesenteries and 
has many coils. 

The metamesenteries of the rst and 2nd cycles are almost 
equally well developed, the older reach right down to the aboral pole, 
the younger go a longer or shorter distance down the column. The 
ciliated tract region is comparatively short, the region of the cnido- 
glandular tract slight as on protomesenteries 2, with which the 
mesenteries of the rst and and cycle agree generally in structure. 
The younger the mesenteries are, the shorter is the ciliated tract 
region and the more oral the situation of the cnido-glandular tracts; the 
cnido-glandular tract is found furthest towards the aboral side of the 
animal in protomesenteries 2. These metamesenteries are all fertile 
with the exception of the very youngest. 

The metamesenteries of the 3rd and 4th cycles are sterile and 


agree in appearance and structure with protomesenteries 3. The 
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difference in length between the two cycles is slight. They are all short, shorter than protomesen- 
teries 3 and diminish in length towards the multiplication chamber. In contrast with the metamesen- 
teries of the rst and and cycle, they have no development of the craspedia. 

The number of the metamesenteries comes to about 70 in the larger specimens. 

The filaments: The ciliated tract is specially well marked in protomesenteries 2 and the meta- 
mesenteries of the rst and 2nd cycles, rather more feebly in the others. The median streak contains 
numerous spirocysts and shews especially in the metamesenteries of the rst and 2nd cycle in the 
distal part a distinct tendency to bipartition, though by no means so pronounced as in Avachnactis 
lobiancor. The mesogloeal processes, on which the chief part of the ciliated tracts rest, arise however, 
as in the majority of species for inst. as in C. membranaccus, from the middle lamella of the mesentery 
and not from the mesogloeal fold of the median streak. In transverse section the median streak is 
broad with 2 strong mesogloeal folds projecting towards the sides. The outline shews in the middle 
a very deep depression and the ectoderm is rather thinner than at the sides, and in the same way 
the gland cells and nematocysts are fewer in the middle than at the sides, and in this way also the 
median streak shews signs of dividing into 2 tracts, and perhaps more markedly than in C. mem- 
branaceus. In the metamesenteries of the 3rd and 4th cycles this differentiation is less advanced, so 
that the filaments sometimes have the same appearance as in Botrucnidifer (Fig. 5, Pl. 4). The longitu- 
dinal musculature in the median streak is well developed. The ciliated tract region of the filaments 
is straight without craspedonemes. 

The cnido-glandular tract is of the usual structure with numerous gland cells, and thick-walled 
nematocysts broadening towards the base, of 31—34,’s length. Whilst it has very wavy coils in 
the mesenteries of the 3rd and 4th cycles and also in protomesenteries 3, it is straight or slightly 
coiled in the metamesenteries of the 1st and 2nd cycles and in protomesenteries 2 and in the case 
of the latter is strongly suggestive of v. Beneden’s acontia. Like these and the craspedonemes 
the mesenterial process, on which the filament rests, shews an ascending and a descending limb of 
the filament separated by the endoderm of the mesentery. The latter is very slight at the extremity 


of the process, so that the two limbs of the filament almost press upon each other (giving the 


process a structure which agrees with that of the acontium as I have described it below a des- 
cription which differs not a little from v. Beneden’s but agrees in the main with Cerfontaine’s), 
higher up however towards the base of the process, this part gets distinctly larger. In fig. 4, Pl. 4, which 
represents a transverse section taken some way from the extremity of such an acontium-like process 
in protomesenteries 2, we see at the sides the two intersected filament-parts of the cnido-glandular tract 
with their thick-walled nematocysts and gland cells separated by a part of the endoderm. It is noticeable 
too that the part of the mesogloea that belongs to the filaments shews a tendency to part off from 
the mesogloea of the endoderm, a circumstance which is of interest for the study of the structure 
of the “acontium” in other species. Longitudinal musculature is absent in the cnido-glandular tract. 
The craspedia, that is to say the parts of the median streak that lie below (aborally) from the 
cnido-glandular tract, are very well developed in the upper part (Fig.6, Pl.3), and taper away more 
and more towards the aboral pole. In their upper part are found, besides homogeneous and granular 


gland cells, numerous spirocysts, in the lower part appear also the large thick-walled nematocysts 
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(36—43 4) that are found in the enido-glandular tract. The craspedia sink gradually down more and 
more into the endoderm, so that only a little part of the filament rises up out of the endoderm. They 
have an oval form in transverse section (Pl.5 fig. 11). Possibly the sinking depends in part on the 
contracted condition of the filament. 

The musculature of the mesenteries is for a Cerianthid well developed. In the directive mesen- 
teries, however, the musculature is feeble — Van Beneden has not even noticed any musculature 
on these mesenteries — and the arrangement of the musculature too is hard to see. As I formerly 
announced (1893 a, b) the musculature seems there to have an oblique course, on the top of the oral 
part of the stomatodaeum the muscles seem to run transversely, lower down longitudinally. The rest 
of the mesenteries have longitudinal muscles on the side remote from the directives, transverse ones 
on the near side, the latter being the best developed. On the top of the aboral part of the stomato- 
daeum the musculature of the mesenteries is very feeble and disappears altogether towards the 
aboral side. 

The reproductive organs: The species is hermaphrodite with protomesenteries 2 and the meta- 
mesenteries of the 1st and 2nd cycles fertile. Where the testes are situated, the endoderm shews 
deep depressions. Danielssen’s description of the reproductive organs as also of other points of 
structure are so erroneous, that no part of the anatomical description is used here, as I have before 
pointed out. Levinsen’s [1893] conjecture, that separate males and females would be found anatomic- 
ally differentiated from each other, is evidently based on Danielssen’s description. 

Systematic Remarks. As I have made transverse sections of a specimen of C. borealis 
Dan. and dissected another specimen, and have not been able to see that they are other than identical 
with C. Moydit, Danielssen’s C. borealis must be rejected and only regarded as a synonym. The 
specimens examined were from Molde and labelled “Bergens Museum 1866” from which the Copen- 
hagen Museum acquired them. 

The specimen dredged by Jungersen at Hellebek has rather shorter mesenteries than the 
characteristic type but as other characters agree with C. /loydii, I have considered it as identical with 
this species. In any case it cannot be referred to any other species of the Cerianthidae described by 
me. A very small specimen from Kullen, dredged by Professor Sven Loven, most likely belongs 
to the same species. 

As far as I have been able to judge, the specimen from Greenland collected by Wandel 
also agrees with C. //oydii, as regards the mesenteries. The arrangement of the tentacles however I 
have not been able to examine in detail, as the specimen was partially damaged in the region of 


the tentacles. The other specimens from Greenland belong 


g undoubtedly to the same species as those 


from Bohuslan, as also the specimens from the Kara Sea. For further particulars I would refer to 


the introduction to this work. 


Species Cerianthus vogti Dan. 
Cerianthus vogti n.sp. Danielssen Norwegian North Atlantic Expedition 1900 p. 136, Pl. 5, figs. 
8—o, Pl. 25, figs. 7—14. 
abyssorum 1900 p. 143, Pl. 5, fig. 7. 
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Diagnosis. Medium-sized species with 30—40 marginal tentacles and about the same number 
of labial tentacles. Marginal tentacles very long, arranged in at least 2, probably more cycles, set very 
close together. Labial tentacles half the length of the marginal tentacles; their arrangement is: 4 (at) 
0, 2; 3. | 4) 1, 3) 2 4,3) 1) 2/4,3,1,2|---. The distal portion of the column with well marked furrows corre- 
sponding to the mesenterial attachments. Siphonoglyph narrow, hyposulcus distinct but small, hemi- 
sulci very long but narrow. Protomesenteries 2 very long, reaching right to the aboral pole, fertile, 
with well developed ciliated tract region, which is rather longer than protomesenteries 3, short cnido- 
glandular tract region and long craspedion region. Protomesenteries 3 about '/; of the length of the 
body, reckoning from the aboral end of the stomatodaeum to the aboral pole. The metamesenteries 
developed as in Cerzanthus lloydit with similar arrangement of the parts of the filaments. Ciliated 
tract region straight, without craspedonemes. 

Occurrence. 64° 2'N. 5° 35'E. 911m. Clay. Temperature at bottom — 1,1° NNAE., St. 87, 22.8. 

1876 (C. vogtz). 
68° 6’ N. 9° 44' E. 1159 m. — 1,3° NNAE,, St. a5r, 9.8. 
1877 (C. abyssorum). 

Dimensions. C. vogti: Length of body 80mm., breadth in distal portion 20mm., in proximal 
portion 6mm., according to Danielssen: the corresponding dimensions for C. aéyssorwm are given by 
Danielssen as 65, 25 and 8mm. 

Colour. According to Danielssen “The body is pale yellow with a pale rose-red play of 
colour (C. vogt/); pale brownish but its uppermost margin is for a few millimetres of its breadth, white 
(C. abyssorum). The marginal tentacles are upon their aboral side a beautiful rose-red, and on the 
adoral side light-brown; the oral tentacles are a beautiful chestnut brown colour, also the oral disc, 
but with lighter coloured radii (C. vogt); the oral disc is dark brown with a lighter coloured annulus 
round the oral aperture (C. adyssorwm). 

The outward appearance is rather well described by Danielssen. The species has the charac- 
teristic form of Ceriantharia, but is rather broader in the distal than in the proximal region. According 
to Danielssen, an aboral pore is found. The most distal portion of the body has very deep furrows 
corresponding with the mesenterial attachments. The marginal tentacles are very long in comparison 
with the size of the animal. They are arranged in at least two cycles, probably more, but as the 
tentacle cycles are very closely set and the specimen is not very well preserved it is almost impossible 
to determine the number of cycles. The labial tentacles are about half the length and breadth of 
the marginal tentacles. A directive labial tentacle is certainly found, situated very high up and 
ought to belong to the 4th cycle or perhaps to the 3rd. On the other hand, the two chambers 
contiguous to the directive chamber on either side appear, as far as I can see, to be without labial 
tentacles. That this is really so, finds support in the fact that on such an hypothesis the remaining 
labial tentacles fall into a typical arrangement, which would not be the case, if we suppose, beside 
the existing tentacles, others proceeding from these two chambers as well. According to my obser- 
vations, the labial tentacles would be arranged in the following manner 

4, (dt) 0,2, 3 | 4, 1, 3, 2145 3) 1, 2| 4,3) 1, 2| ete. 


In C.abyssorum I have not been able to observe the grouping of the tentacles in the vicinity 
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of the directive chamber. In the latter Danielssen has not noticed that all the marginal tentacles 
were torn off at the base, as is obvious from Danielssen’s figure 7, Pl.5, which is in accordance 
with the preserved specimen, on which only labial tentacles were found intact. The tentacles marked 
in Danielssen’s figure are labial and not marginal tentacles as Danielssen states. Between the 
marginal and labial tentacles a very large part of the oral disc is devoid of tentacles and shews radial 
furrows corresponding to the attachments. The stomatodaeum is long and furrowed longitudinally, 
in the lower part with mesogloeal ridges. The siphonoglyph is narrow with only 2 couples of mesen- 
teries attached. The hyposulcus is small but well marked. The hemisulci are very long, but narrow 
and look like filaments. 

Anatomical structure. Though the specimen of C. vogtd at my disposal was not internally as 
well preserved as might be wished, I have been able, I hope, to fix the most important of the larger 
anatomical details. The lowest part of the animal however was very much macerated, so that I am 
unable to state whether differentiation of craspedonemes occurs there, though in my opinion it may 
be taken not to be the case. Consequently I cannot give any diagram, nor is it necessary, as it 
looks as if the mesenterial arrangement corresponds with that of C. Voy, although C. vogt: has nothing 
like as many mesenteries as that species. As I did not want to spoil the specimen, the finer ana- 
tomical details given below are incomplete, and all the more so, that even as regards the tissue 
the object examined was very much macerated. 

The column is of the usual structure. The ectoderm contains numerous larger and smaller 
nematocysts with very irregularly coiled thread. Some of the largest capsules reached a length of as 
much as 72 and a breadth of 174. The ectodermal musculature is not particularly well developed 
for a Cerianthid. 

The ectoderm of the marginal tentacles contained extremely numerous spirocysts (maximum 
length 60) and in addition thick-walled nematocysts (length 24,). The ectoderm of the labial ten- 
tacles agrees, as to the occurrence of nematocysts, with that of the stomatodaeum, though the spiro- 
cysts are much more numerous and the other nematocysts more sparse. The spirocysts are smaller 
than in the outer tentacles. 

The ectoderm of the stomatodaeum is of the usual structure. The nematocysts consist of very 
numerous capsules with irregular, strongly coiled thread (length 31—41y breadth 7,), and in addition 
are found very numerous spirocysts, small thick-walled nematocysts (length about 24) and thick- 
walled capsules with quite well marked base of the spiral threads. The last are common and attain 
a length of 43 and a breadth of 7». 

The mesenteries. The directive mesenteries are short with a well marked hemisulcus (see above). 

Protomesenteries 2 go down to the aboral pole, and are fertile, with a long ciliated tract region, 
which reaches a little further down than protomesenteries 3. Then succeeds a short, poorly developed 
cnido-glandular tract region and finally a long craspedion region. Protomesenteries 3 are sterile, 
and attain a length of about '/, of the length of the body between the aboral end of the stomatodaeum 
and the aboral end of the animal. They are formed like the metamesenteries of the 3rd and 4th cycles. 

The grouping of the metamesenteries seems to resemble most closely that of C. dloydi. The 


tertile metamesenteries of the 1st and 2nd cycles go down to the aboral pole and shew about the 
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same proportions among the various divisions of the filaments as in that species. The ciliated tract 
region is long, the cnido-glandular tract inconsiderable and the craspedion region long.’ 

The metamesenteries of the 3rd and 4th cycles are sterile and developed as in C. /oydi. The 
metamesenteries decrease considerably in length towards the multiplication chamber, but whether any 
break occurs in the uniformity of decrease I cannot say with certainty, at least there is no very 
marked break of the kind. 

The region of the median streak looks very much like that of C. Moydi and is of about the 
same extent. Certainly the ectoderm is much macerated, yet from the appearance of the mesogloea 
in the filament it may be concluded that the filament was constituted very much as in C-. //oydii, the 
mesogloeal lamellae issuing from the main lamella of the mesentery. An initial partition of the 
median streak takes place here also, though perhaps the ciliated groove between the two portions of 
the median streak is less well marked. The spirocysts are very numerous, and there occur besides 
a sprinkling of thick-walled nematocysts with plainly marked bases of the spiral threads (length 
about 29 4). 

The cnido-glandular tract on the metamesenteries of the rst and 2nd cycles is feebly developed, 
to about the same degree as in C. /loydiz. Besides very thinly scattered spirocysts are found numerous 
thick-walled nematocysts of the same size and appearance as in the median streak. 

The region of the craspedion was badly preserved, so that it was impossible to get an adequate 
idea of its structure. 

The particular specimen examined was hermaphrodite. Danielssen declares the species to 
be bi-sexual, but this is not so. The same author makes several other strange statements, amongst 
the rest about the mesenterial musculature. As far as I have been able to make out, C. vogtz does 
not deviate in general structure from the other Ceriantharia. 

Systematic Remarks. Xt admits of no doubt that C. vogt: and C. abyssorum are the same 
species. Danielssen says, “that C. adyssorwm differs from C. vogti is probable from the number and 
nature of the tentacles, from the colour of the long tube in which the animal dwells, and finally, from 
the extremely different locality in which it was found”. These characters however are not such as 
to serve as a valid ground of division for the erection of two distinct species. To take the number 
of the tentacles in the first place, the coincidence here in the two species is almost exact. It must 
be borne in mind however, that Danielssen omitted to observe that all the marginal tentacles in 
C. abyssorum had been torn away and only the labial tentacles left (see above). The colour is ap- 
proximately the same. The other two characters have no significance as distinguishing marks. 

C. vogti seems in its internal structure to recall C. //oydit very closely, though it has a narrower 
siphonoglypk. But externally the two species are very different. C. vogti has deep furrows in the 
distal portion of the column, which do not appear in C. /oydit; in proportion to the size of the animal 
the tentacles are considerably longer in the former than in the latter. In C. vogt is found a directive 
labial tentacle which is absent in C. //oydi7: on the other hand there are no labial tentacles in C. vogti 
issuing from the chambers contiguous to the directive chamber, whilst C. Woydit is in this respect of 


the normal structure. 


CERIANTHARIA. 


n 
| 


Genus Ceriantheopsis nov. gen. Diagnosis see Section Il. 


The only known species is 
C. americanus (Verr.) Pl. 5, fig. 1—6. 


Bs Aileen tiple Reyer a aaace Agassiz, 1859, p. 24. ; 
Certanthus americanus Verrill, 1862, p. 32. 
Verrill, 1863, p. 56. 
Verr. Andres, 1883, p. 560. 
Mc. Murrich, 1890, p. 134. 
Parker, I910, p. 756, fig. 21. 
Mc. Murrich, 1910, p. 16, fig. IV, Pl. 1, fig. 14. 
Pax, IgI0, p. 167. 
Diagnosis: Large size with about 10o—125 marginal teytacles and about as many labial tentacles. 
The marginal tentacles very long. Arrangement of tentacles: marginal tentacles in 4 or possibly only 
3 cycles aid) ; 3) t (2 ayo) : 4) 3y T | eee: and labial tentacles in 4 cycles 2 (dt) 4, 1,3 | 4, 2, 3,2| 4, 3,1, 2| 
3 
4,3, 1,2) etc. Stomatodaeum small with attachments for only 4 mesenteries. Hyposulcus absent, hemi- 
sulci rather long. The directive mesenteries rather short with no development of ciliated tract. Proto- 
mesenteries 2 fertile, reaching to the aboral part of the animal with well developed craspedonemes, 
and narrow prolonged cnido-glandular tract resting upon a process. Protomesenteries 3 short with 
well developed craspedonemes and cnido-glandular tract region. Arrangement of metamesenteries 
mBMb in clearly marked quartettes. J/ agree in structure with protomesenteries 2, are fertile, long, 
the longest reach to the aboral pole, increasing in length towards the multiplication chamber, though 
with breaks in one or two places (at the 3rd, 5th and possibly the 7th quartette); m fertile, short, the 
free border twice as long as the free part of B and 4, with rather larger cnido-glandular tract than 
Ms, in other respects like 12 B and @ sterile, very short, with longer cnido-glandular tract region 
and shorter craspedoneme region. This is especially the case with 6. The region of the ciliated tracts 
is constructed on type 2 in the oral part. The region of the craspedia is long in 4/7 and protomesen- 
teries 2, shorter in #. In protomesenteries 2 and the longest metamesenteries J/ the craspedia in the 
most aboral part form a small craspedoneme, which contains very numerous thick-walled nematocysts. 
Occurrence: Beaufort N. Carolina. Copenhagen Museum 1 ex.; several examples from Director 
Aller. Distribution according to Parker (1900): from Cape Cod to Florida. 
Dimensions. Length 60—70 cm., disc of nearly 4cm. Verriil. — Length in the largest specimens 
20cm., diameter through the middle 1:5—2cm., the disc r8—2:5cm. Length of outer tentacles 3:4 cm. 


of the labial tentacles 18—2°5 (Mc. Murrich). The specimens I examined had a length of 7—8cm. 
in their preserved state. 


Colour. “The color of the column is some shade of brown varying from pale chocolate-brown 


to deep purplish brown. The upper part is always darker than the lower and in some cases the column 
is marked with longitudinal lines of a lighter shade than the ground colour. The marginal ten- 
tacles are of a paler brown than the column except the outermost, which are purplish blue, The 


oral tentacles in all specimens I observed were pure white; Verrill on the other hand, describes 
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them as being darker than the marginal ones, and marked with white longitudinal lines. In the 
Beaufort specimens, however, the tentacles of both series are unmarked by lines, spots or annulations. 
The disc is yellow with white lines crossing it radially.” Mc. Murrich (1890, p. 135). 

Extertor aspect. The body shews the typical Cerianthid structure and is provided with an 
aboral pore. When contracted the column has plain longitudinal furrows. 

The tentacles are large and very long. The arrangement is the typical one. In a specimen 


with 98 marginal tentacles and the same number of labial ones, the arrangement was as follows. 


AQ MD 525) 34135254 |Z, 3y'2)4 | Ty 35 254] p35 25 4 | 15-3) 254] 153-452 45 3) | 4, 25 3) T |4, 2, 3) 114,253,714, 2,3) 2]-2-5 48 MT 
dt 
49 LT .... 2,1, 3,412, 1, 3,412, 1, 3,412, 1, 3,4! 2; 3) 2,413, Ty 4) 2) 45 T, 314, 2, 3) 214,30 214,3,1,214,3,1,2)--.. 48 LT 


Whilst the arrangement of the labial tentacles in 4 cycles was very clear, the distinction 
between the marginal tentacles of the 3rd and 4th cycles was very hard to see. Possibly it might be 
more correct to distinguish only 3 cycles of marginal tentacles, a question that cannot be answered 
however with full confidence save by examination of fully extended specimens. Another specimen 
shewed the following arrangement. 

Marginal tentacles 91 45 M.T. Dt. 45 M.T. 
Labial tentacles 89 440 Dt 44) LT: 

The stomatodaeum is very long. But its relative length to the column is hard to determine 
in consequence of the great contraction not only of the column but of the stomatodaeum in particular. 
The stomatodaeum is furrowed longitudinally. In the most aboral portion, these furrows as in 
the Cerianthidae in general get distinctly deeper. The siphonoglyph which begins immediately beneath 
the labial tentacles is small in comparison with the size of the animal, as only 4 mesenteries are 
attached to it. The hyposulcus is not developed, whereas filament-like hemisulci are found well 
developed. 

Anatomical description. 

The anatomy of this species has been already described by Mc. Murrich both in an earlier 
work of the year 1890, and also recently (1910). In various points however Mc. Murrich’s investi- 
gations require supplementing. This is specially the case with the mesenterial filaments and_ their 
structure. As appears from the description given below my observations do not always accord with 
this investigator’s. As the structure of column, tentacles and oral disc agree with those of other 
Cerianthidae, I do not treat these organs in much detail. 

The ectoderm of the column contains very numerous nematocysts with coiled spiral thread 
(length up to 7oy). In the ectoderm of the marginal tentacles are found numerous thick-walled 
nematocysts (length 26—31) whilst spirocysts are more rarely met with. The converse is the case in 
the ectoderm of the labial tentacles. Here the spirocysts are very numerous, whilst the thick-walled 
nematocysts are fewer and smaller than in the marginal tentacles (length 19). 

The stomatodaeum is constructed as in other Ceriantharia. The ectodermal ridges in the 
upper part are very prominent and contain, besides gland cells, thick-walled nematocysts, that attain 
a length of 31—36y. If spirocysts occur here, they are very rare. The furrows between the ectodermal 
ridges are lined with a not very thick ectoderm, which contains, besides supporting cells, no small 


number of gland cells. The longitudinal musculature of the stomatodaeum is well developed. The 
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longitudinal ridges in the aboral part are, as in C. dloydi, supported by mesogloeal processes, which 
is not the case in the oral part. The structure of the ridges agrees that of C. /loydw. Here very 
numerous spirocysts occur. Thick-walled nematocysts of a length of 24—31y are not infrequent. The 
ectoderm of the siphonoglyph is prominent and contains specially numerous, closely packed homogeneous 
gland cells (mucus cells). 

The ectoderm of the hemisulci consists in the oral part chiefly of strongly ciliated supporting 
cells; outwards from the pair of directive mesenteries the homogeneous gland cells become more 
numerous, and a number of thin-walled nematocysts also occur; aborally the gland part gets predo- 
minant till at last it gradually disappears. The extension of the hemisulci upon the mesentery is 
indicated here also by the strong ciliation (Fig. 4, pl. 5). The hemisulci do not form a filament-like 
part, as in P. multiplicatus, but usually line only one side of the mesentery. A ciliated tract on the 
outside is not developed, contrasting on this point with the genus Avachnanthus. The longitudinal 
musculature of the hemisulci is faint, with the exception of the part which lies below the cnido- 
glandular cell portion, where it is strong. 

The arrangement of the mesenteries is given in detail by Mc. Murrich (1910). In the main 
my observations agree with this investigator’s, though to some degree the details vary. Not only the 
regions of the ciliated tracts but also those of the cnido-glandular tracts lie in all mesenteries com- 
paratively close to the lower border of the stomatodaeum, so that the craspedion region on the longer 
mesenteries, is specially long. 

Protomesenteries 1: The directive mesenteries are comparatively short, without ciliated tracts. 
For the extension of the hemisulci on these mesenteries, see above. 

Protomesenteries 2 are long and reach nearly to the aboral pole of the animal. The ciliated 
tract region is straight at the beginning, but lower down forms first short then longer, closely set 
craspedonemes. The region of the cnido-glandular tract is prolonged and forms a winding band (fig. 5 
pl. 5). The region of the craspedia is very long and takes up the greatest part of the free border of 
the mesentery. In the most aboral part it forms a threadlike process (fig. 6, pl.5). They are fertile. 

Protomesenteries 3 are short though distinctly longer than the metamesenteries of the 3rd and 
4th cycles. The ciliated tract region with its craspedonemes ends higher up than on protomesenteries 
2. The region of the cnido-glandular tract is more strongly developed than in those mesenteries. 
As usual with the Cerianthidae they are sterile. 

The metamesenteries are arranged on the formula mJ, that is, in every quartette there is 
first a mesentery of the 2nd cycle, then one of the 3rd, next one of the 1st and lastly one of the 4th. 
As Mc. Murrich considers that the metamesenteries begin with the 5th pair of mesenteries, counting 
from the directive chamber, the mesenterial arrangement is according to his formula Bl/ém. A de- 
viation from this rule would occur, if we may judge from Me. Murrich’s figure (IV ror1o) of the 
arrangement of the mesenteries, in the 1st quartette where B takes #’s place, and conversely. As far 
as I can tell, however, from specimens examined, this is not the case, for this group also shews the 
typical arrangement. It is characteristic of this species, and of the whole genus perhaps, that the 
metameseuteries of the 1st cycle increase in length towards the multiplication chamber, as Mc. Mur- 


rich has shewn and I can confirm. Still in several places there occurs with a certain regularity a 
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break in this increase of the length in the mesenteries. In Mc. Murrich’s figure this break occurs 
at the 3rd and 5th quartette. In one of the specimens examined by me however, this was not so 
clear, as the 4th metamesentery of the 1st cycle was a little shorter than the 3rd. My specimen 
also suggests the inference, that possibly a further break occurs at the 7th group in larger specimens. 

As regards the metamesenteries of the 2nd cycle, there is no sign of such an increase of length 
in the mesenteries towards the multiplication chamber, nor yet is this the case with the metamesen- 
teries of the 3rd and 4th cycles. The mesenteries of the 2nd cycle decrease towards the multiplication 
chamber according to my observations; in the 6th quartette according to my terminology a break 
first occurs, so that we there find a mesentery as long as or longer than that in the 5th group. The 
mesenteries of the 3rd and 4th cycles stand in much the same relation. Here too breaks occur, but 
because these mesenteries do not extend far below the stomatodaeum and because of their contraction, 
I cannot definitely state whether this break takes place at definite quartettes. However it appears 
as though the mesenteries of the 3rd and 4th cycles were distinctly feebler in the rst than in the 
and quartette. Very probably variations in proportionate length between the different quartettes occur 
in the mesenteries of the 2nd as well as of the 3rd or 4th cycle, but to investigate this closely 
access should be had to fully extended specimens in the very best preservation. Presumably also 
the cnido-glandular tracts of the mesenteries of the 3rd and 4th cycles in the quartettes lie at regular, 
though varying distances from the lower border of the stomatodaeum, but this cannot be clearly 
determined with contracted specimens. 

The metamesenteries of the 2nd cycle compared with those of the 1st are short. Their free 
border is about twice as long as in those of the 3rd and 4th cycles. But an exception occurs in 
the first metamesentery of the 2nd cycle (Protomesentery 4, Mc. Murrich) which is the longest me- 
sentery of this category and attains a length of about half the free border of the longest mesenteries. 
The metamesenteries of the 3rd and 4th cycles are short, and their free border below the stomato- 
daeum is not more than the length of the stomatodaeum. 

As regards the subdivision of the filaments, there are found, as regularly among the Cerian- 
tharia, both ciliated tracts and cnido-glandular tracts in all metamesenteries. In addition, on all meta- 
mesenteries are also found craspedonemes (called in Mc. Murrich’s first work 1890 acontia) and in 
the metamesenteries of the rst and 2nd cycles and in protomesenteries 2 craspedia as well. 

The subdivision of the filaments in the metamesenteries of the rst cycle (JZ) agrees with that 
found in protomesenteries 2. The same is the case with the metamesenteries of the 2nd cycle (7); 
the cnido-glandular tract however is more developed in these mesenteries. Those of the 3rd cycle (8) 
resemble, as to the filaments, those of the 2nd, but have a more developed cnido-glandular tract. The 
mesenteries of the 4th cycle (6) have a specially well developed cnido-glandular tract but feeble 
craspedonemes in the region of the ciliated tracts, which in this case is very short. 

The structure of the filaments agrees in the main with that found in C. membranaceus. In 
the upper part of the region of the ciliated tracts, the median streak (spirocyst-glandular tract) is 
divided into 2 parts separated by a more undifferentiated part (median streak Mec. Mu rrich r1gto). 


The lateral portions of the median streak shew the typical structure, i.e. they contain numerous thin- 
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walled nematocysts (spirocysts) and a sprinkling of thick-walled ones (length 26») and gland cells 
which are principally large mucus cells. The “median streak” of Mc. Murrich, which is more strongly 
ciliated than the lateral portions, is not deeply sunk, as the ectoderm is rather high, but broad; between 
the supporting cells, mucus cells are interspersed now and then. The mesogloea and the musculature 
stand as in Cerzanthus lloydiz. 

In the craspedoneme region the median streak is simple. In the coarser and shorter craspe- 
doneines the endoderm between the ascending and the descending limbs of the filament is pretty well 
developed: in the long narrow craspedonemes the endoderm is very slight. 

The cnido-glandular tract contains thick-walled nematocysts (length 24—26,) in great numbers. 
In addition nematocysts are found which are very small and without visible spiral-thread base. The 
like occur also in the threads, craspedonemes, of the craspedia. In protomesenteries 2 and the meta- 
mesenteries of the 1st and 2nd cycle the lament forms — as in C. Woydi — aborally from the cnido- 
glandular tract a more feebly developed part, which I have named craspedion region. In J/ this part 
is especially long. The craspedion (fig. 3, pl. 5), which is plainly distinct from the endoderm of the 
mesentery, shews much the same structure as the median streak. The nematocysts are principally 
spirocysts and the gland cells principally mucus cells. In the most aboral part there is found on the 
largest mesenteries of the 1st cycle a more or less threadlike appendage (fig. 6, pl. 5 /), in other words 
the craspedion ends as a simple craspedoneme, which is formed by an ascending and a descending 
limb of the craspedion separated by an endoderm portion (fig. 1, 2, pl. 5). Just as the most aboral part 
of the craspedia in C. //oydii shews a mixed character, in as much as thick-walled nematocysts there 
present themselves in great numbers, so here the ectoderm of the craspedia contains thick-walled 
nematocysts (length (22)—26,) in very large numbers, whilst the thin-walled ones are very rare in 
the greater part of the thread and become less so only at the base. The granular gland cells also 
are more numerous here than higher up on the craspedion, at the same time that the craspedion gets 
more sharply differentiated from the endoderm, in other words the craspedion thread acquires a 
structure approaching that of the cnido-glandular tract. Compare further the section IV. 

As for the reproductive organs, they appear on protomesenteries 2 and on the metamesenteries 
of the 1st and 2nd cycles within the craspedia regions. Mc. Murrich states 1891 that the species 
would be found bi-sexual. This is certainly not the case. Both in Aller’s specimens from Beau- 
fort and in a specimen from the same locality belonging to the Museum of Copenhagen both male 
and female organs were found in the same individual. Certainly the ova in several specimens were 
comparatively small, but there is no possible doubt that the species is hermaphrodite. Mec. Mur- 
rich’s statement is consequently based either on insufficient examination or else on the fact, that he 
chanced upon a specimen whose male organs had not been developed. For the Cerianthidae are 
probably proterandrous hermaphrodites. Still it seems to me that even in this case at least traces of 


the male organs ought to have been observed. 
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Family Acontiferidae Diagnosis see Section Ill. 
Genus Arachnanthus nov. gen. Diagnosis see Section III. 


A. Sarsi nu. sp. 


Diagnosis: (Marginal tentacles long, tapering very gradually towards the point? Labial ten- 
tacles well developed? Directive chamber and the contiguous chamber on either side of this without 
labial tentacles?) Stomatodaeum of medium length with very long hyposulcus that reaches past the 
middle of the animal and exceeds the stomatodaeum in length. The directive mesenteries comparatively 
long but do not extend farther than the middle of the hyposulcus. The protomesenteries of the 2nd 
cycle of the length of the hyposulcus, probably sterile, without cnido-glandular tract. Protomesenteries 
3 about the length of the directive mesenteries with very short ciliated tract-region and very long 
cnido-glandular tract region. The metamesenteries of the 2nd cycle almost as well developed as those 
of the 1st (J/). The oldest mesenteries of the Ist and and cycle long, reaching not quite down to 
the aboral end of the animal, fertile, with long ciliated tract region. The 1st metamesentery on each 
side with an “acontium”. The metamesenteries of the 3rd (8) and 4th (4) cycle short, about the length 
of protomesenteries 3, sterile, with very short ciliated tract region and very prolonged cnido-glandular 
tract, 4 slightly shorter than & The musculature of the mesenteries comparatively well developed. 

Occurrence. 'Trondhjem fjord. Réberg Indalbay 140m. Silted sand with shells and small 
stones 18.6.1gor. I. Arvidsson, R.M, 1 ex. 

Dimensions in extended state: Length 4:7 cm., greatest breadth o8 cm.; in preserved state: 
length 3:2cm., breadth o7 cm. N.B. the uppermost part of all was torn away. 

Colour according to Arvidsson. “Mouth (stomatodaeum or oral disc?) dark brownish-black. 
Column yellowish-white with yellowish-brown longitudinal stripes, which are absent in the front. The 
most distal portion is fairly transparent, so that the stomatodaeum and the white mesenteries gleam 
through”. 

Exterior aspect, Body of the form characteristic of Ceriantharia. Of tentacles no trace is found, 
but this does not signify that we have here a species devoid of tentacles; in all probability the ten- 
tacles have been torn off together with the topmost part of the body, whereupon the stomatodaeum 
has coalesced with the column. For the stomatodaeum quite distinctly passes straight into the column 
and no oral dise is discoverable. Thus the animal is plainly in a state of regeneration as far as the 
front part is concerned. The stomatodaeum is well developed and of the structure characteristic of 
the Acontiferidae. The siphonoglyph is very broad. The hyposulcus is very long, exceeding the 
length of the stomatodaeum, and also very broad. The upper half is attached to the directive mesen- 
teries in the form of a broad groove, whilst the aboral half is free. The lower free border is rounded, 
so that no differentiated hemisulci are found (See the diagram. ‘Texttfig. 5). 

Anatomical structure. As I have only had one specimen for study, I did not like to dissect it 
fully, especially as the mesenteries are not very well preserved. The description of the anatomical 
structure therefore remains incomplete. 


The column is like the other Ceriantharia in structure. The ectoderm is very thick and 
4 
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contains, besides supporting cells, principally nematocysts with coiled spiral thread (the length of the 
nematocysts varies greatly and may reach to 103 4) and mucus cells. The nematocysts are more 
numerous in the upper part and the mucus cells in the lower part of the column where they are 
closely packed together. The ectodermal musculature of the column is extremely developed; for the 


size of the animal it is the most strongly developed longitu- 


dinal musculature that I have observed in any of the Ceri- 
antharia. 

The stomatodaeum has the same structure as in Avach- 
nanthus oligopodus. The ridges in the aboral part therefore 
are not supported by mesogloeal processes. The ectoderm is 
very thick and contains nematocysts of varies forms, now 
resembling those found in the column, now spirocysts, now 
thick-walled and granulated, larger (55—60y and smaller 31— 
4rp). The siphonoglyph is of the usual structure with speci- 
ally numerous mucus cells on the boundary of the stomatodaeum. 
The ectodermal musculature of the stomatodaeum and sipho- 
noglyph is feeble but distinct. 

The mesenteries (Textfig. 5): 


The directive mesenteries are comparatively long. 

Protomesenteries 2 agree in appearance with the meta- 
mesenteries of the 1st and 2nd cycle (In consequence of the 
animal’s contraction all these mesenteries are somewhat folded. 
See diagram). The ciliated region is long, but so far as I have 


been able to see from the anatomical examination, the region of 


the cnido-glandular tract is absent, as in A. oligopodus. On 
the other hand there is a craspedion region. They extend to 


—— about the same length as the hyposulcus and are sterile. 


Textfigur 5. Diagram of the arrangement of Protomesenteries 3 are sterile and rather longer than the 
mesenteries and the stomatodaeum in Arach- 


manthus sarsi For signs see explanation of directive mesenteries; the ciliated tract region is very short, 


the figures. The boundaries between the cili' the cnido-glandular tract region on the contrary very long 
ated tracts and the craspedia regions at m, m, 
etc. are not marked as it was impossible to and very wavy. 

observe them without microscopic 


ea The metamesenteries of the 1st and 2nd cycles are 
examination. 


little distinguished in length from each other, to judge from 
the first two couples. The same is true of the metamesenteries of the 3rd and 4th cycles. The meta- 
mesenteries of the rst and 2nd cycles are more than twice as long as those of the 3rd and 4th. The 
longest of the former reach almost down to the aboral part of the body, whilst the latter run to half 
or two-thirds of the length of the hyposulcus. I have not found any decided grouping of the meta- 
mesenteries in quartettes. The metamesenteries decrease in length towards the multiplication chamber, 
but this is not so clear with the mesenteries of the 3rd and 4th cycles. 


The metamesenteries of the 1st and 2nd cycles are furnished with a long ciliated tract region. 


CERIANTHARIA. 2 


Whether a cnido-glandular tract region is to be found I cannot determine with certainty. Probably 
there is none, but on the other hand the ciliated tract region is continued in to a craspedion region. 
Metamesenteries 1 bear “acontia”. On the other mesenteries no such formations are found, though 
it is likely enough that in older specimens they are borne by a further couple of mesenteries. 

The regions of the ciliated tracts in the metamesenteries of the 3rd and 4th cycles are parti- 
cularly short, whilst the cnido-glandular tract is remarkably coiled, and very long. Almost the whole 
of the free border of the mesentery is taken up by the cnido-glandular tract. 

As to the structure and arrangement of the mesenterial filaments and their differentiations 
there seems to be a correspondance with Avachnanthus oligopodus. Though I cannot indicate the 
boundary between the regions of the ciliated tracts and the craspedia regions on protomesenteries 2 
and on the metamesenteries of the Ist and 2nd cycles, the craspedia regions seem to have about the 
same extent on these as in Avachnanthus oligopodus. ‘The median streak is constructed as in that 
species, as also the craspedia and the “acontia”. As the description of the structure of the region of 
the ciliated tracts, of the craspedia regions and the “acontia” finds its place in the morphological des- 
cription of Ceriantharia (Section 4) I have not thought it needful to go into their structure in detail 
here. The thick-walled nematocysts in the cnido-glandular tract have a length of about 26—36y. 
In the endoderm of the mesenteries occur, especially in the lower part, large curved nematocysts of 
as much as 72y in length. 

The mesenterial muscles shew the typical arrangement and are strongly developed, particularly 
if we take into consideration the small size of the animal. They are quite distinct along the whole 
length of the stomatodaeum, and are the best developed muscles I have observed in any Ceriantharia. 

The metamesenteries of the 1st aud 2nd cycles are fertile with feebly developed reproductive 
organs, the rest sterile. The species is hermaphrodite. 

Systematic remarks. ‘Though the tentacles are torn away on the only specimen discovered, 
so that it is impossible to attempt to study their arrangement, yet from the other morphological facts 
the inference might be drawn that this species is the adult animal of the larval Ceriantharium 
described by Sars, Avachnactis albida, or at least is very closely related to this larval form. The 
descriptions of this larval form given by Vanhd6ffen (1895) and v. Beneden (1898) as well as my 
own investigations of the same form, an account of which is given below, agree very largely with 
A. sarst. In fig. 4 Plate 1 in VanhG6ffen’s work is represented an Arachnactes albida which is very 
like the specimen described above. In particular the appearance of the stomatodaeum is strongly 
suggestive of the stomatodaeum in the species I have here described, as also the appearance of the 
“acontia”. The anatomical study which I have made of the “acontia” in A. a/bzda also tends to shew 
that we have the same species before us. The colour markings too of the two forms agree very well 
together. It is noticeable moreover that the specimen of A. sars? in respect to the number of the 
mesenteries ranks but little above the largest known specimens of A. a/d:da. There is only a difference 
of a few couples of mesenteries. 

However as it cannot be positively settled whether the species here described is the adult 
animal of A. albida, and as it does not seem advisable to identify them without convincing proof, I 


have preferred to give this species a new name A. sarsz. I do this the more readily as there seems 
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to be a rather great difference between A. albida and A. sarst, in that the former’s protomesenteries 2 
are provided with extremely well developed cnido-glandular tracts, which I have not been able to 
discover in the latter. However, as the specimen of A. sarsi is not in every respect well preserved, 
and is so scanty, I must leave the connection of Avachnanthus sarst and Arachnactis albida an open 
question. In the diagnosis above I have bracketed the arrangement and appearance of the tentacles, 
as these characters are only transferred from the free swimming larval stage of A. albida. 

Lastly, I must mention that in a previous work (Nordisches Plankton 1906) I wrongly suggested 
that the adult species answering to Arachnactis albida was to be looked for in a gigantic Cerianthid 
(in fact the species here described Pachycerianthus multiplicatus). This hypothesis has not been con- 
firmed by the anatomical investigations, although the appearance, great length and probably also the 


arrangement of the tentacles are much the same in P. multiplicatus and A. albida. 


. 


Family Botrucnidiferidae Diagnosis see Section III. 
Genus Botruenidifer nov. gen. Diagnosis see Section III. 


B. norvegicus n.sp. Pl. 4, fig. 6—8, Pl. 5, figs. g—10. 


Diagnosis, A small species with rather few tentacles. The marginal tentacles 34 at most, the 
labial tentacles 17 at most: the labial tentacles are consequently considerably fewer than the marginal 
ones. In relation to the size of the animal the tentacles are of moderate length. Arrangement of 
tentacles: Marginal tentacles 1 (dt) 4. 3, 1| 3, 2, 3, 1| 3,2, 3,1 |3)2,3)1------ I,abial tentacles o (dt) 0, 1,1 
Tela Lelal|| yates The labial tentacles not developed above directive chamber and the contiguous chamber 
on either side of it. The stomatodaeum of medium length. The siphonoglyph narrow but deep, with 
only the directive mesenteries attached to it, with no hyposulcus, and very slight hemisulci. The 
directive mesenteries very short, with no differentiation of filament. Protomesenteries 2 fertile, reaching 
right down to the aboral end of the animal, with a region of the ciliated tracts, a region of the cnido- 
glandular tract, a long craspedion region, and a small botrucnid region. Protomesenteries 3 sterile, 
rather shorter than the former and resembling them, but with shorter craspedion region and larger 
botrucnid region. The metamesenteries of the rst and 2nd cycles are like protomesenteries 2, but 
shorter, the difference in length between the mesenteries of cycles 1—4 in the same quartette is not 
so great as in other Ceriantharia. The regions of the ciliated tracts of medium length in all mesen- 
teries and without craspedonemes. The cnido-glandular tracts in protomesenteries 2 and 3 and the 
metamesenteries are not very far from the stomatodaeum. In metamesenteries 2 they are about as 
far from the lower border of the stomatodaeum as the length of the stomatodaeum itself. Well devel- 
oped craspedion region especially in protomesenteries 2 and the metamesenteries of the Ist and 2nd 


cycles. The botrucnids in the most aboral portion of the mesenteries, most developed in protomesen- 


teries 3 and the metamesenteries of the 3rd and 4th cycles. 
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Occurrence: Norway, Trondhjem fjord among branches of Lophohelia and Paragorgia. 
» > »  Ré6dberg 50—100m., Aug. 1898, Arvidsson, R. M. 
» > »  Skarnsund Indalbay, 100—200 m., Sept. 1898, Ostergren. 
R. M., U. M. 
» » Rissen, about 200 fathoms in Oculina colonies 31. 7. 1902. 
Svenander, R.M., T.M,, U. M. 
» > »  Galgeneesset. Rocky ground. On dead Oculina T. M. 
» > » without specified locality T. M. 


Dimensions. A couple of the largest preserved specimens measured: specimen 1I—3'2 cm. in 
length and o4cm. in breadth. Specimen 2—36cm, in length and 03cm. in breadth. Marginal ten- 
tacles 0:35 cm. long, labial tentacles o-2 cm. 

Colour. According to Dr. Arvidsson’s account. Body colourless, transparent, the oral part 
very faintly flesh-coloured. Tentacles faintly flesh-coloured. 

Exterior aspect. The body has the appearance characteristic of the Ceriantharia. There is 
probably an aboral pore. 

The tentacles are comparatively short, conical, the labial tentacles distinctly shorter than the 
marginal. The arrangement varies somewhat according to the age of the animal. In a small-sized 


specimen with 20 marginal and 10 labial tentacles the arrangement was as follows. 


dt 


marginal tentacles 1, 2| 1, 2,1,2|I, 2, 2,1, 2,2,1|2,1,2,1| 2,1, 2 


labial tentacles ST De Till Tr. T6O:.0; 0,15 © |Z, Tp 
3 older specimens shewed the following arrangement 


dt 
I, 3) 25 3 | Iy 35 2) 3 | 1s 30 49 Ls 45 3 T| 3) 2 3) 1 | 3) 2) 3, 2 | 3) 23 
| | | 


HT |T, 05 Te Ee Ay LO).0) 0}, 1, Is Ty Ty LDDs d; 


Sp. I. 26 marginal tentacles 3 


16 labial tentacles 
The tentacle arrangement of specimen 2 (with 30 marginal and 16 labial tentacles) agrees with that 


of sp. 1. A third example shews some variation 


2, 3) 1,3 


Tir 


dt 
32 marginal tentacles 2, 3, 1,3 BB. 19) 25 3)-Ayi Ty Ay By 2'| 35) Ty) By 2/39 Xy30'F! Sy Bxbn 113) 


Lys Lyk P10, OnOuiyt | Ia meT Teds Ty. | 


17 labial tentacles 
which comes to an interchange of the 1st and 2nd tentacle cycles. Which of the two is the typical 
grouping is hard to say and can hardly be determined with certainty except from living subjects, as 
the tentacles of the rst and 2nd cycles are very close together. The number of the marginal tentacles 
will probably not exceed 34. Characteristic poimts are the great difference in the number of the 
marginal and labial tentacles, and the arrangement of the marginal tentacles in several cycles of the 
labial tentacles in one only. 

The stomatodaeum is short, about '/s of the length of the body, longitudinally furrowed, and 
with special distinctness in the aboral part. Only the directive mesenteries are attached to this very 
narrow siphonoglyph. The hyposulcus is extremely slight, as also the hemisulci. 

Anatomical description. 

The column shews the usual structure. The numerous nematocysts with much coiled thread 


are comparatively short in relation to the breadth, and of 2 sizes 36—43 4 < 5—7/5 24—260 >< 7p 
Pp S ) 
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In addition, thick-walled nematoeysts occur very rarely (length 24—26y). The ectodermal musculature 
is moderately developed (text-fig. 6), and is much feebler than in specimens of Cerzanthus loydit 
of the same size. The connective tissue processes too on which the muscles rest are thinly scattered. 

The structure of the tentacles shews no deviation from the Cerianthid type. The bulk of the 
nematocysts consists of spirocysts. In addition, thick-walled granulated nematocysts are very frequently 
found. They are rather larger in the marginal than in the labial tentacles (3436, 24 or 26). The 
ectoderm attains a considerable thickness; the ectodermal muscles are slight. 

The structure of the oral disc agrees with that of the tentacles; the radial musculature is 
rather more developed. 

The structure of the stomatodaeum agrees with that of the stomatodaeum of Cerzanthus lMoydu, 
save that the mucus cells are rarer. The nematocysts are thick- 
walled in the upper portion and agree with those of the labial 
tentacles: in the aboral portion they are thick-walled, transparent, 
and considerably larger (48 < 12—14). ‘The spirocysts are thinly 
scattered. The ridges developed in the midmost portion of the 
stomatodaeum are broader and only half as high as in C. lloyduv. 
As a result of this, the mesogloeal processes are broader and 
shorter than in that species. 

The structure of the siphonoglyph also agrees in the main 
with that of other Ceriantharia, though it is less differentiated 
from the rest of the stomatodaeum. The mucus cells are sparser 
than in C. dloydiz. The structure of the hyposulecus and hemisulci 


does not differ from that of the siphonoglyph. 


The mesenteries (text-fig. 7). The directive mesenteries are 


oe extfigure 6. Botrucnidifer norvegicus. small and insignificant, with no distinct hemisulcus. 
Transverse section through a portion of ‘ : 
the column and stomatodaeum with the Protomesenteries 2 reach right down to the aborat pole, 


mesenteries at the upper part of the sto- 


aah and are the longest of the mesenteries. The region of the ciliated 
matodaeum. d/ directive chamber. 


tracts is about half as long again as the stomatodaeum. The 
region of the cnido-glandular tract shews no characteristic wavy coils but rests on a folded, very long 
process issuing from the mesentery just where the region of the ciliated tracts ends. The region of 
the ciliated tracts goes some way up the process. The region of the craspedion is long, going right 
down to the botruenid in which the filament region ends. The botrucnids are smaller than on other 
mesenteries (invariably?). Fertile. 

Protomesenteries 3 do not extend as far as the former, but still only terminate a little way 
from the aboral pole. The region of the ciliated tracts is rather shorter and the botrucnid region 
considerably longer than in protomesenteries 2. Sterile. Otherwise they resemble the mesenteries 
just mentioned. 

The metamesenteries of the 1st and 2nd cycles, which are fertile, are long, and the latter 
slightly shorter than the former in the same quartette. If those of the 2nd cycle are not fullgrown, 


the difference is naturally greater. The termination of the 1st metamesentery is intermediate between 
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the terminations of protomesenteries 2 and 3. In other 


mesenteries 2. They diminish in length towards the mul- 
tiplication chamber. The botrucnids are larger than in 
protomesenteries 2. 

The metamesenteries of the 3rd and 4th cycles are 
sterile and shorter than the preceding, though when fuil- 
grown the oldest ought to reach a long way down. They 
decrease as usual towards the multiplication chamber. 
As too few metamesenteries of the 3rd and 4th cycles are 
developed, it is hard to say whether the difference in 
length between them is considerable or not. As far as 
can be judged from the development of the mesenteries, 
it seems not to be so. The metamesenteries of the 3rd 
and 4th cycles otherwise agree in structure with proto- 
mesenteries 3. 

From the specimen represented (Textfig. 7) we see 
that the mesenteries of the left side are more developed 
than on the right, which is most unusual with the Ceri- 
autharia. A further peculiarity is to be found in the fact 
that the highest part of protomesentery 2 on the left side 
is not found and its cnido-glandular tract has cohered 
with protomesentery 3 on the same side. (The upper 
part, which is missing, is marked throughout by lines and 
dots). Presumably the animal has been damaged in an 
embryonic state, before the mesenteries took shape, and 
regeneration has brought about the irregularity as regards 
protomesenteries 2, as well as the better growth of the 
mesenteries on this side. Other specimens examined are 
normal. 

The filaments: The region of the ciliated tracts is 
well marked off and distinct. The mesogloeal processes 
that support the ciliated tracts issue from the chief lamella 
The 


in shape, in a few 


of the mesentery as in C. Woydi and several others. 
median streak is more semicircular 
cases slightly flattened towards the sides. No trace of 
bipartition of the median streak can be detected. The 


ectodermal cells in the middle of the median streak are 


ww 
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points they 


agree 


in structure with proto- 
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Textfigure 7. Botrucnidifer norvegicus. Diagram 


mesenteries and stomatodaeum. The 
and dots on the left side indicates that this part of 
the lacking. For 


mesentery (protomesentery 2) is 


signs see explanation of the Plates. 


not lower than in other parts of the streak. The gland cells and nematocysts are evenly distributed. 


The spirocysts are very numerous and in addition thick-walled nematocysts (46) occur though rarely. 
I y 5 } / 


The mesogloea in transverse section is something like a rounded spade or tongue with a narrower 
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base, and here and there the mesogloea forms a little process towards either side. The musculature 
is not developed. 

The cnido-glandular tract shews but little tendency to wavy coils, but encloses as a folded 
tract a long process of the mesentery. The thick-walled nematocysts, which are not particularly 
numerous have a length of 43—48y and a breadth of 124. Smaller nematocysts (24—26) occur as well. 

The craspedion regions (Pl. 5, fig. 10) are well developed, long on protomesenteries 2 and the 
metamesenteries of the 1st and 2nd cycles. On protomesenteries 3 and the other metamesenteries 
they are less developed, which is connected with the fact that these mesenteries below the cnido- 
glandular tract are considerably smaller and shorter than the first-named mesenteries. The homo- 
geneous gland cells are numerous, the nematocysts sparse. 

The botrucnids (PI. 4, fig.6) are well developed. Each botrucnid grain, cnidorage, (fig. 7, 8, Pl. 4) 
is ball or egg shaped and jointed to the mesentery by a shorter stem. The mesogloea of the mesen- 
tery ramifies like the branches of a tree, of which one branch goes to each botrucnid grain. The 
mesogloea enters the stem of the grain like a thread and broadens out at the base of the grain in 
cup-like form. For the mesogloea seems to expand a little way at least up the periphery of the 
grain, thus forming a shallow, more rarely a deep cup. Here and there it looks as though there were 
a prolongation of the mesogloea edge in threads entering more deeply into the grain. The epithelium 
on the sides of the cup as also on the stem is very thin; in the cup however, besides supporting cells 
and an occasional mucus cell, are very large thick-walled nematocysts (length 43—48, breadth 12») 
and also spirocysts (4) in large numbers in the periphery. 

The botrucnidae are consequently not, as v. Beneden says (1908 p. 32), simply epithelial in 
character; on the contrary they have like the filament a ground work of mesogloea, that even forms 
a more or less clear cup-like structure. They are presumably ectodermal formations, and looked at 
as a differentiation of the filament, they are probably homologous with the “acontia” — views which 
I have developed in detail below in the 4th section, and which are in conflict with vy. Beneden’s, 
who regards the botrucnidae as endodermal formations. On the other hand it is possible that a part 
of the loosened cnidorages consists only of epithelium, as v. Beneden states. In such a case a loos- 


ening 


do) 


probably disruption of the grain would have taken place just outside the mesogloea. See 
further section 4. 
The mesenterial muscles are feebly developed, but shew no variation in arrangement from the 


other Ceriantharia which I have described. he species is hermaphrodite. 


Larval forms. 


Arachnactis albida M. Sars 
Pla4, Fig. 3 Pls, tige7—8: 
For diagnosis and literature concerning this form and other northern Cerianthid larval forms 


see Carlgren: Actinien larven, Nordisches Plankton 1906, 
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61° 42’N., 9° 36’ W., 545 » 14. 8. 1895, St. 44, _— I ex. (B). 


The specimens found were in the following stages of development. 


: 61° 41' N., 10° 17’ W., 625 fathoms, 14. 8. 1895, St. 42, Ingolf-Exp., 3 ex. (A). 
Locality: 


A,. Stage with rz marginal tentacles, of which the 5th from the directive chamber on the 
right side is larger than the one on the left, which is very small. The 4th couple of marginal ten- 
tacles in course of formation. 

A,. A little later stage than in fig. r (Nordisches Plankton (XI, p. 71), on the right side how- 
ever is a small 5th tentacle in a rudimentary stage. 

A,;. The directive tentacle of the marginal tentacles not yet in formation. 4 marginal ten- 
tacles on the right side, of which the one nearest the multiplication chamber is small: on the left 
side 3 large ones and signs of a 4th by the multiplication chamber, 4 labial tentacles arranged in 
couples. (The earliest known stage of A. albida, reproduced in Nordisches Plankton XI, p. 7, fig. 1a). 

BieAss 

With respect to the animal’s exterior, such exhaustive descriptions have already been given 
by a number of writers, that there is no need for me to go into the subject in detail. I have investi- 
gated however in a large number of instances (169), principally from the Valdivia Expedition, the 
arrangement of the tentacles. Though I intend later to give a full account of the results in tabular 
form, I will nevertheless mention here the following ascertained facts, which corroborate van Bene- 
den’s observations. 

(1) From the 4th to the 6th couple inclusive of the marginal tentacles the right tentacle in 
each couple begins to form before the left (the animai being viewed with the oral side upwards and 
the directive chamber turned away from the observer). 

(2) From the third to the fifth couple inclusive of the labial tentacles the same facts are obser- 
vable as with the marginal tentacles (see 1). 

(3) The directive tentacle of the marginal tentacles appears only after the 4th couple of marginal 
tentacles has appeared, commonly before the 5th tentacle on the right side: sometimes it appears 
simultaneously with it. 

(4) In no instance are labial tentacles developed above the directive chamber and the contiguous 
chamber on either side. 

Anatomy. The anatomy has been closely studied by Vogt (1888), Vanhoffen (1895) and later 
more thoroughly by van Beneden (1908). But even the last account needs no little supplementing, 
and specially so in the case of the stomatodaeum and its differentiation, and also of the mesenterial 
filaments and mesenterial musculature. 

The stomatodaeum is very long with a sharply differentiated siphonoglyph, to which at least 
2 and more commonly (in larger specimens) 3 couples of mesenteries are attached. The hyposulcus 
is very long and increases in length as the animal grows larger. Vanhd6ffen has given a good 
figure in his work (fig. 4, pl. 1, 1895) of the hyposulcus. The hemisulci are small in younger examples, 
in older ones they seem to disappear entirely in proportion as the hyposulcus increases. In one large 
specimen with 20 mesenteries the directive mesenteries went as far down as to the lower border of 


the hyposulcus. 


on 
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The stomatodaeum shews a similar structure to Avachnanthus oligopodus and sarsi. The 
longitudinal furrows of the stomatodaeum are here also unsupported by mesogloeal processes. They 
are gradually transformed into the filaments as shewn in fig. 1—3, Pl. 4. The siphonoglyph contains 
extremely numerous mucus cells, especially in the upper part. The structure of the hyposulcus re- 
sembles the siphonoglyph’s, save that the mucus cells are less numerous. On the free border of the 
hyposulcus a filamentous differentiation runs almost to the aboral.end of it. The ectoderm of the border 
contains numerous spirocysts and shews the same histological structure as the median streak. A 
mesogloeal process supports a ciliated tract exactly as in Arachnactis lobiancoi and Arachnanthus 
oligopodus. 

The mesenteries. Van Beneden (1898) has given one or two good figures of their arrange- 
ment. ‘The oldest example represented by him was provided with 17 mesenteries. As to the sub- 
division of the filaments my observations agree with van Beneden’s. The “pelotons” of the filaments 
are my cnido-glandular tracts, the upper straight-lined part is the region of the ciliated tracts, the 
lower part also straight-lined below the cross stroke is the region of the craspedia (not marked on 
metamesenteries 3 — mesenteries 5 — in van Beneden’s fig. II), which van Beneden does not 
distinctly mark, but merely as a single filament tract. 

The region of the ciliated tracts in transverse section resembles that of Avachnanthus oligopodus 
aud Arachnactis sarsit. The median streak has the same structure as Avrachnanthus. A little way 
below the stomatodaeum it is divided into 2 distinct portions separated from each other by a well 
marked groove containing supporting cells. The groove is deep especially in large specimens or else 
much flattened out like a broad plate—presumably the difference in appearance depends on a difference 
of contraction in the filament. Besides, the ectoderm of the median streak is formed of the charac- 
teristic cells. The mesogloeal processes, which support the portion of the ciliated tracts that lies towards 
the column, issue from the mesogloeal portion of the median streak, not from the main lamella of 
the mesentery. 

The cnido-glandular tract (“peloton”) has the enlargement pointed out by van Beneden and 
has the usual structure of thick-walled nematocysts and granular elongated gland cells, lying close 
together. 

The craspedion portion shews the same division as the median streak in the region of the 
ciliated tracts. It is either deep (fig. 7, pl. 5) or else flattened out rather. In the most aboral part it 
is comparatively slight and shews no division. A well developed craspedion region is found on all the 
more developed mesenteries of the 1st and 2nd cycles. 

The so-called “acontia” have a structure exactly corresponding to that in Avachnanthus oligo- 
podus and sarsi (see further 4th section). Here too they are formed of a part of the ectodermal 
filament, which contains mucus cells closely packed together. I have not observed any increased 
agglomeration of nematocysts in the endodermal part of the “acontia”. On the other hand large curved 
nematocysts are found in the endoderm of the mesenteries (7 fig. 7. Pl. 5) especially in the aboral part 
of the mesenteries. The appearance of the acontia to the naked eye is shewn by Vanh6Gffen (fig. 3, 


Pl. 1, 1893). 


As regards the arrangement of the musculature, I have been able, by means of two examples 
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which were remarkably well preserved and in the same stage of development (with 17 mesenteries), 
to establish the fact that the arrangement which occurs in the adult Ceriantharia, is found also in 
A. albida. The muscle arrangement on the mesenteries was specially clear in one specimen, which 
was strongly but uniformly!) contracted throughout. All the mesenteries including the directive 
had the transverse muscles extended upon the side towards the directive chamber, whilst the longi- 
tudinal muscles were developed on the side remote from them (fig. 8, Pl. 5). My diagram (1893 a) of 
the muscle arrangement on the mesenteries will thus be of value even in the matter of the directive 
mesenteries. 

Systematic Remarks. As 1 have already pointed out, this larval form is possibly that of Avach- 
nanthus sarst. The dissimilarity of structure in protomesenteries 2 is sufficiently great however, to 
compel us to leave the question undecided. In any case A. albida is a larval form falling under the 
same genus as Avachnanthus, which cannot be said of Avachnactis bournet and brachiolata (compare 


p- 41). For further treatment of this larval form I refer to “Nordisches Plankton”. 


Section IIL. 


Classification of the Ceriantharia. 
As the earlier descriptions of Ceriantharia are very imperfect, and indeed some of the more 
recent also, it is particularly difficult to obtain a fair conception of a good many Cerianthid species. 


It is extremely probable of course that many of these are genuine species, for the Ceriantharia do not 


seem to be so deficient in species as was formerly believed, and as Pax (1gro) — though without 
close study of the facts — still thinks probable. That there must be several species shewing con- 


siderable divergencies in the adult state, may be concluded moreover from van Beneden’s, in many 
respects, meritorious work on Cerianthid larval forms in the Plankton Expedition (1898). Van Be- 
neden shewed that two distinct types of larval forms might be distinguished: 

(1) Acontiferes having acontia. 

(2) Botrucnidiferes, provided with special stinging organs called Botrucnidae. 

As genera of Acontiféres van Beneden accounted: 

Arachnactis, Ovactis, Dactylactis, Solasteractis Apiactis, Peponactis, 
As genera of Botrucniferes: 

Cerianthula, Hensenanthula, Calpanthula. 

In Solasteractis, Apiactis and Peponactis van Beneden found no acontia. Still he did not 
make a distinct group of them, doubtless for the reason that he believed, that these larval forms would 
also develop acontia at a later stage. For in his diagnosis of these three genera we find the attri- 
bution “Aconties absentes ou tardives”. 


1) The mesenteries were also strongly contracted similarly to the column. Such specimens are plainly the best for 
the study of the mesenterial musculature, whilst the specimens which shew strong contraction of the column without con- 
traction of the mesenteries are the worst for purposes of research, For in the latter the mesenteries become so folded 
through the contraction of the column that it is particularly difficult to get an idea of the arrangement of the musculature. 
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The first division of adult Ceriantharia on an anatomical basis has been recently (1910) made 
by Me. Murrich in his work on the Ceriantharia of the Siboga Expedition, in which he takes account 
of larval as well as of full grown forms. 

Mec. Murrich’s classification of Ceriantharia (1910) is of the following nature. 

1 Suborder Acontiferae van Beneden. 

Ceriantharia in which the second or fourth protocnemes, or in some cases both these mesen- 

teries, are provided with acontia at least during the early stages of development. The deuterocnemic 


marginal tentacles appear in the same order as the mesenteries to which they correspond, 


1. Family Cerianthidae. 

Acontiferae in which the second couple of protocnemes are the telocnemes. The succeeding 
protocnemes are represented by a brachyenemic couple, usually sterile, and by a macrocnemic couple. 
Acontia are borne in larval stages upon the telocnemes and in some cases also upon the macrocnemic 
protocnemes. 

Genera: Cerianthus, Apiactis'), Solasteractis, Peponactis. 

Genus Cerianthus Delle Chiaje. 

Acontiferae living imbedded in mud or sand and provided with a sheath consisting of felted 
nematocysts and mucus: mesenteries and tentacles usually numerous, so that the quartette arrangement 
of the deuterocnemes is distinct. 

Type: Cerianthus membranaceus. 
2. Family Avachnactidae. 

Acontiferae in which the fourth couple of protocnemes, counting from the mid-ventral line, 
form the telocnemes. The second and third couples of protocnemes are sterile. Acontia are borne in 
larval stages by the fourth protocnemes, but never by the second. 

Genera: Pachycerianthus, Arachnactis, Dactylactis, Ovactis. 

Genus Pachycerianthus Roule. 
Arachnactidae living imbedded in mud or sand and provided with a sheath composed of felted 


nematocysts and foreign substances. Mesenteries and tentacles usually numerous and the quartette 


arrangement of the deuterocnemes distinct. 


Type: Pachycerianthus benedent Roule. 
Suborder 2. Botrucnidiferae (van Beneden). 

Genera: Botruanthus noy. gen. (Type Botruanthus benedent (Torrey and Kleeberger), Ceri 
anthula, Hensenanthula, Calpanthula. 

Though like Mc. Murrich I am fully conscious that we cannot at present make a satis- 
factory division of the Ceriantharia, I am still of opinion that by the help of the accounts here given 
of the morphology of the Ceriantharia, Mc. Murrich’s scheme may be considerably improved upon 
in various points. But before I pass on to my own suggestion for the grouping of the Ceriantharia, 
it might be well to look carefully into Mc. Murrich’s division. This shews that Mc. Murrich 


retains van Beneden’s division of the Cerianthidae into 2 groups Acontiferae and Botrucnidiferae. 


') As the scope of my work includes principally adult forms, I do not insert here the diagnosis of larval genera. 
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In the first sub-order he includes not only the forms that posses “acontia” but also those which in 
the adult state are known not to posses any, e.g. Cerianthus membranaceus and several species of 
Pachycerianthus. As far as I can see, Me. Murrich has here fallen into error, for there is nothing 
in the development of the Ceriantharia to point to the “acontia” being larval organs, that afterwards 
disappear in the full-grown individuals. On the contrary it is possible that the “acontia” in some cases 
shew themselves quite late in the course of development, and most probably their number increases 
with the growth of the animal. In reality Mc. Murrich’s diagnosis of Acontiferae conflicts seriously 
with van Beneden’s. 

Whilst Me. Murrich says of Acontiferae that “they are provided with acontia at least during 
the early stages of development”, we find in van Beneden’s diagnosis of the three genera Solas/er- 
actis, Apiactis and Peponactis, that the acontia are “absentes ou tardives”, a view quite contrary to 
Me. Murrich’s. As we know besides that the majority of Ceriantharia, so far anatomically des- 
cribed, lack acontia and botrucnidae alike, we have at once a strong reason for removing these Ceri- 
antharia from the group Acontiferae. It seems to me necessary therefore to expel the whole of Me. 
Murrich’s Cerianthidae family, and a great part of the Arachnactidae family as well, from Acon- 
tiferae, thus reducing it so considerably, that it would only be found to include some adult forms. 
In my opinion then Cerianthidae should be divided into three groups. 

(1) those that possess neither botrucnidae nor “acontia”. 
(2) those that possess “acontia” but not botrucnidae, 
(3) those that possess botrucnidae but not “acontia”. 

To the first group belong Mc. Murrich’s Cerianthidae and a part of his Arachnactidae. 

Me. Murrich divided Acontiferae into 2 families Cerianthidae and Arachnactidae. In the 
former the second couple, reckoning from the directive chamber, would be the longest mesentery 
couple (the telocnemes) of the protomesenteries, in the latter family on the other hand the fourth 
couple would be “the telocnemes”. This characterisation does not seem to me quite satisfactory even 
if we apply it only to the two adult genera included by Mc. Murrich, Cerzanthus and Pachycert- 
anthus, and this among other reasons because the fourth couple in my opinion belongs not to the 
protocnemes but to the metacnemes (deuterocnemes, metamesenteries). Between Cerianthus and Pachy- 
certanthus, which are doubtless real genera, there is a distinct difference however, as Me Murrich 
has clearly recognized, namely, that whilst in the genus Cerianthus the second couple of protocnemes 
is long, fertile and similar to the metacnemes of the rst cycle (JZ), in the genus Pachycerianthus on 
the other hand, the same couple is short, sterile, and provided with a well developed cnido-glandular 
tract like the metacnemes of the 3rd and 4th cycles (A, 4). 

Mc. Murrich’s diagnoses, too, of the genera Cerianthus and Pachycerianthus are not so distinct 
as might be wished. As to the genus formulated by Roule and accepted by Mc. Murrich, Pachy- 
cerianthus, it is extremely difficult to form from Roule’s description an adequate idea of the mesen- 
terial appendages (the filaments and the “acontia”), with which it is far more important to be ac- 
quainted than with some of the generic characters mentioned by Roule. Roule (1904) characterises 
the genus in this way “cloisons courtes, deux seules d’entre elles (S, = fourth couple) parviennent 


dans lextrémité aborale. Cloisons directrices épaisses donnent a la lage directrice la forme @un canal 
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cylindrique. Disposition biseptale faisent alterner des cloisons fertiles acontiféres avec des cloisons 
stériles privées d’aconties et portant des fils mésenteriques sur leur craspédes. Musculature endoder- 
migue A peine représenté. Paroi de la colonne épaisse et consistente, 4 cause du développement pris 
par la musculature longitudinale et par la mésoglée.” In his description of the type P. benedeni Roule 
adds the following concerning the filaments and acontia, after mentioning that filaments (craspédes) are 
found on all mesenteries, except the feeblest. “Seulement et en .alternance les unes ont des fils mésen- 
teriques sur leur craspédes et les autres m’en portent point. Les cloisons ainsi privées sont fertiles, 
denuées de fils mésentériques, elles posstdent par contre des aconties sur une assez grande part de 
leur extrémité inférieure; leur série débute par S, et continue par les numéros d’ordre impaire S$, S.S,”. 

According to this the fertile mesenteries would bear “acontia” whilst the sterile mesenteries 
would be provided with craspedonemes. If Roule’s view were correct, Pachycerianthus would thus 
be a genus coming under Acontiferae. But this, I think, can hardly be the case, as I suspect that 

R 

Roule had not clearly grasped the true nature of an “acontium”. My supposition is supported too 
by the expression of Roule’s just quoted, that the acontia are found “sur une assez grande part de 
leur (des cloisons) extrémité inférieure”. As far as at present known, the acontia are never distributed 
over the mesenteries in such a way; it seems likely therefore that Roule has confounded them with 
the craspedonemes of the region of the ciliated tracts. Pachycerianthus benedeni might thus stand as 
the type of a genus included in the first Ceriantharia family, that which does not possess acontia nor 
botrucnidae. To this genus would belong P. fmébriatus Mc. Murrich, C. lloydii Gosse and others (see 
tables below p. 44—47) but not C. olzgofodus, for which a new genus must be set up, unless a larval 
genus is taken for this form, which is not likely to be so good, as the development of the species 
and consequently the connection between the larval and the full-grown form is not quite certainly 
known. I call this genus Avachnanthus and take as its type A. oligopodus (Cerf), as this species is 
the best known. 

I now suggest therefore a different division of Ceriantharia, based on a thorough anatomical 
study of different species. Besides the genus Avachnanthus just mentioned, we now institute two 
more new genera Lotrucnidifer and Certanthcopsis (Types B. norvegicus nu. sp. and C. americanus V ert.). 
Very likely this division may also have to be modified later when a larger number of species of 
Ceriantharia have passed under close anatomical investigation. But by starting from those features 
which I have indicated in the diagnosis of families and genera below, it may be possible gradually 
to secure a satisfactory classification of Ceriantharia. My suggestion for the division of Ceriantharia 


is of the following nature. 


Fam. 1 Certanthidae. 
Ceriantharia without “acontia” and without cnidorages and botrucnidae. 
Genus 1. Pachycerianthus Roule. 
Cerianthidae whose 2nd couple of protocnemes are short, sterile and provided with an extremely 


well developed region of the enido-glandular tract. Arrangement of metacnemes (= deuterocnemes 


Me. Murrich) in each quartette AZ, B, m, b, (1, 3, 2,4) more or less distinct. 
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Type: Pachycerianthus benedeni Roule. 

Genus 2. Cerzanthus delle Chiaje s. str. 
Cerianthidae whose 2nd couple of protocnemes are long, fertile and provided with a small 
region of the cnido-glandular tract. Arrangement of the metacnemes in each quartette JZ B, m, é 
more or less distinct. 47 diminishing in length towards the multiplication chamber, occasionally with 


some breaks in this diminution. 


Type: Cerianthus membranaceus Spall. 
Genus 3. Ceriantheopsis nov. gen. 
Cerianthidae, whose 2nd couple of protocnemes are long, fertile and provided with a very 
small region of the cnido-glandular tract. Arrangement of metacnemes in each quartette mm, B, A7/, b 
more or less distinct. J/ increasing in length towards the multiplication chamber, with (or without?) 
some breaks in this increase. 
Type: Certantheopsis americanus (V errill). 
Larval genera: Solasteractis KF. van Beneden. 
?Apiacts EK. van Beneden. 
? Peponactis EK. van Beneden. 
Family 2 Acontiferidac'), 
Ceriantharia with acontium-like threads from the craspedion region, whose ectoderm chiefly 


cousists of mucus cells, on two or more mesenteries. 


Genus 4. <Avrachnanthus nov. gen. 
Acontiferidae whose 2nd couple of protocnemes are comparatively short and sterile. Metacnemes 
of the rst and 2nd cycles (47, m) without region of the cnido-glandular tract but with “acontia” on 


the best developed. Arrangement of metacnemes in each quartette J/, B, m, 6 more or less distinct. 


Type: Avachnanthus oligopodus (Cerfontaine). 


Larval genera: Arachnactis*?) M. Sars. 
Ovactis E. van Beneden. 
Dactylactis FE. van Beneden. 
?Apiactis E. van Beneden. 


? Peponactis EK. van Beneden. 
Family 3. Botrucnidiferidae. 


Ceriantharia with cnidorages mostly aggregated in botrucnidae; without “acontia”. 


1) This name ought properly to be replaced by another, since, as I have shewn below, the “acontia” of the Ceri- 
antharia do not answer to the “acontia’ of the Actiniaria. 

2) Mec. Murrich is probably right in his view that Avachnactis bourne’ and A. brachiolata must be removed from the 
genus Arachnactis. If the first is the larval form of Ceréanthus lloydii, which is extremely likely, it naturally cannot retain its 
place under the family Acontiferidae. Unfortunately the known larval stages of this species are all so early that “acontia”, 
even if they do appear eventually, have not had time to form. For the oldest larval stage observed by me had only 5 couples 
of mesenteries only 3 of which possessed filaments. The couple on which “acontia” ought to appear, if such really do form, 
had only feebly developed filaments. The classification of A. bourne? remains therefore for the present uncertain. The same 
holds true also of A. brachiolata. 
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Genus 5. Botrucnidifer nov. gen. 
Botrucnidiferidae with botrucnidae in the most aboral part both of protocnemes 2, protocnemes 
3 and of macro- and microcnemes (brachycnemes). Metacnemes and protocnemes 2 with region of 


the cnido-glandular tract. Protocnemes 2 long, fertile. Arrangement of metacnemes in each quartette 


M, B,m, 6 more or less distinct. 
Type: Botrucnidifer norvegicus n. sp. 
Genus 6. Botruanthus Mc. Murrich. 

Botrucnidiferidae with cnidorages (botrucnidae?) dispersed over the craspedonemes and bunches 
irregularly. The region of the cnido-glandular tract on protocnemes 2 and metacnemes JZ and m? 
Protocnemes 2 (short?) — rather long, (sterile?). Arrangement of metacnemes in each quartette JZ, 6, m, B, 
more or less distinct. (Diagnosis on the basis of Torrey and Kleeberger’s description). 

s 
Type: Botruanthus benedeni (Torrey and Kleeberger). 
Larval genera: Cerianthula E. van Beneden. 
Flensenanthula EK. van Beneden. 
Calpanthula EK. van Beneden. 

As I have not treated the larval forms thoroughly in this work, I refer for further details to 

the works of E. van Beneden (1898) and Me. Murrich (1910). As to the place assigned to the 
larval forms, it does not differ much from Mec. Murrich’s. Still it seems to me rather doubtful 
where to insert the larval genera Afzactis and Peponactis. For whilst van Beneden has described 
these larval forms as not possessing “acontia”, Mc. Murrich has found these in some new species 
which he ascribes to these genera. Should Mec. Murrich’s larval forms really possess “acontia, and 
at the same time have to be referred to van Beneden’s genera Afvactis and Peponactis, these genera 
must then be classed under the family Acontiferidae and not under Cerianthidae. But it is not beyond 
the range of possibility that Me. Murrich’s “acontia” are nothing more than thread-like cnido-glan- 
dular tracts or slightly differentiated craspedonemes of the craspedion region, which, as I shew in this 
work, may have, as far as exterior goes, in certain Ceriantharia (for example in Pachycerianthus solitarius 
and Ceriantheopsis americanus) an appearance strongly suggestive of the “acontia”. To settle this 
point however close study of the type specimens would be required. It is possible besides that van 
seneden also has not always clearly distinguished such a craspedoneme of the cnido-glandular tract 
or of the craspedion from “acontia” but has described as “acontia”") all formations which resemble 
them. I give expression to this suspicion, because van Beneden, as I believe I have shewn (com- 
pare section 4), did not have a clear conception of the structure of the “acontia”. In that case either 
the whole or a part of the larval genera of Ceriantharia must undergo revision. 

') If the term “acontia” is extended to embrace not only the typical formations in Arachnactis albida, Arachnanthus 
opodus and sars:, but also the craspedonemes of Ceriantheopsis americanus issuing from certain craspedia, which in their out- 
ward conformation, though not in their inner structure suggest the “acontia”’, then of course it will be necessary that the 
whole genus Ceriantheopsis should be transferred to the family Acontiferidae. By “acontia” would then be under- 
stood every threadlike organ issuing from the craspedion that is more or less differentiated in structure from the 


craspedion. For the present however I believe it will be more advisable to distinguish the “acontia” from the less differentiated 
craspedonemes of the craspedion region. Compare also the acontium-like craspedonemes issuing from the region of the 


ciliated tracts in Pachycerianthus maua. 


CERIANTHARIA. 4 


ww 


As is known (Busch 1851), the larval form of Cerzanthus membranaceus appears not to have a 
long period of development, but to sink quickly to the bottom. It may also be possible, therefore, that 
the most larval forms of the Cerianthidae family are not planktonic for any long period, and that the 
larval forms, which are more adapted for the planktonic mode of life, belong principally to the families 
Acontiferidae and Botrucnidiferidae. 

Besides the generic characters given above, there are undoubtedly a number of others that 
will prove to be of significance for the discrimination of genera. In the above however I have endeay- 
oured to give the genera as extensive a range as possible in order not to run the risk of having 
to suppress certain characters afterwards. However as these more secondary characters may be of use 
for a future characterisation of the genera, they are stated here. 

Genus Pachycerianthus: Species as a rule with rather numerous mesenteries. Breadth of sipho- 
noglyph and length of hyposulci vary. The median streak with a tendency at least to break up into 
two streaks. The mesogloeal processes of the ciliated tracts issue from the main lamella of the 
mesentery. Mesenterial threads (craspedonemes) and bunches of the ciliated tracts may or may not 
be found. The region of the craspedion may or may not be found. The cnido-glandular tract on 
mesenteries JZ and # sometimes threadlike, from its exterior suggestive of the “acontia” and of the 
craspedonemes of the ciliated tract. 

Genus Cerianthus: Species as a rule with numerous mesenteries. Siphonoglyph narrow. Hypo- 
sulcus as a rule small. The median streak and mesogloeal processes of the ciliated tracts as with 
Pachycertanthus. Mesenterial threads (craspedonemes) and bunches in the region of the ciliated tracts 
may or may not be found. The region of the craspedion may or may not be found. 

Genus Ceriantheopsis: Species with numerous mesenteries. Siphonoglyph narrow. Hyposulcus 
small. Median streak with marked tendency to divide into two lateral portions. The mesogloeal 
processes of the ciliated tracts issue from the main lamella of the mesentery. Craspedonemes and 
bunches in the region of the ciliated tracts occur. The region of the craspedion is present, long. Proto- 
cnemes 2 and the longest metacnemes with a craspedoneme from the most aboral part of the region 
of the craspedion. 

Genus Avachnanthus: Species with a small number of mesenteries. The 2nd couple of proto- 
cnemes without cnido-glandular tract region. Number of metamesenteries not large. Very broad si- 
phonoglyph and long hyposulcus. With distinct filament region on hyposulcus. Median streak divided 
up into 2 streaks sharply marked off. The mesogloeal processes that support the ciliated tracts issue 
from the mesogloeal folds of the median streak. The region of the craspedia on J/ and mm well 
developed. Without mesenterial threads (craspedonemes) and bunches in the region of the ciliated tracts. 

Genus Botrucnidifer: Species with a small number of mesenteries. Siphonoglyph narrow, feeble 
hyposuleus. Median streak simple, not subdivided. The mesogloeal processes of the ciliated tracts 
issue from the main lamella of the mesentery. Long craspedion region. Mesenterial threads (craspe- 
donemes) and bunches in the region of the ciliated tracts not developed. 

Genus Botruanthus: Species with very numerous mesenteries. Siphonoglyph very broad. Hypo- 
sulcus of medium development. Conformation of the median streak? Mesenterial threads (craspe- 


donemes) occur. Craspedion region? 
6" 
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Arrangement of the 
marginal tentacles 


Family 1. Cerianthidae. 


Pachycerianthus solitarius (Rapp.)..........-.. 


> aestuarii (Torrey a. Kl.) ....... 
johnsoni » ey Sot cet eee 
» fumoryiatus NEC; OMIT: . eee =e 


multiplicatus Carlgr. ... 


» monostichus Mc. Mur........... 
benedens ROW Aen) eee risen 


manan(Carlor.) aes a eee 


Cerianthus membranaceus Spall. ............. 


membranaceus Spall. 


_ lloydii Gosse 


VORTIWAN recite oe Aet cree leer 


valdiviae Carlgr. (n. sp.) 


» ambonensis Kwietn. 


sulcatus Kwietn 


Family 2. Acontiferidae. 


Arachnanthus oligopodus (Cerf.) 


sarsi Carlgr. 


(Arachnactis albida Sars) 


( lobiancoiCatlon:) Sse 2 ane tee 


Family 3. Botrucnidiferidae. 


Botrucnidifer norvegicus Carlgr. 


Botruanthus benedeni (Torr. a. K,) 


| 
| 
| 
| 


2i(Gt) quar, Alo saer Aro 31h create 
(GE) ea Tr, rT evar 


? 


2\(dt)43 1,423 1,423 4,....° 


2) (At)iA' 3515, 452:3\1, 4.231, 2246 


2 alternating cycles 
> 


2\(dt)i4rgi, 42°31, 42 sia 


2: (At)AV atts Ala, 300,14 2531Ty ates 0. 6 


2 (dt) 321.3 


231,32 
2(dt)431,4231,42 


OMMigoode 
ular isis 
at least in 2 cycles 


probably in 2 cycles 


3 cycles 
2i(dt))r/2iT;:4i2'3.1,.4) 2 3)0,)0.:55 
1 (dt)i2a 2, rioimees 21 ote. 


iy 


2\(dt)4°3)n,\4i2ig at alaat, 


Ti (Gb)mimerseren en. 3 
q (dtr, tar... 
VA (haanay sepa hee gh eee A 


1a((ska) hgh anh ihe on 


L(t) ais, 32 sits si2)a ty 
x (dt) 4/3'2;3'0'3'2. 33/2)... 
3 cycles 


HNO Directive 
Arrangement of the ate number labial 
labial tentacles of marginal tentonle 
tentacles 
2)(dt)igit 4),4)2) 3) 2a Ae poate 70 present 
? 35 2 
? 100 e 
2i(dt)2ur 2) Avoza Alaotra numerous present 
o(dt)o...? 175 absent? 
1 cycle 50 present 
2 125 ? 
o(dt) i752 is orci Ubeae Aro 150 absent 
2\(dt)ig 342i os aus ones 140 present 
o (dt) 3.2:3:.4.03:2)4.302;--.. 70 absent 
424 2 
4\(dt)\0.2:.3.. 4 agsoNaia ote 36—4o present 
0\(dt) 12:35, 2: a2s8oi2\o3 7. 35 absent 
? 130 a 
2\(dt) 4) 3\;4 Paya atone 180 present 
2(dt)i4 3, 3i42i1 stato eee 55 present 
fs 150 ? 
2\(dt)/ 41 3,4 263)o04 sa tots ere 100—125 present 
ol(dt)\nsim, serra stae 20 absent 
o(dt)ori1,111i? 21? absent? 
O(dt)io tt, rnd Dane. 15 absent 
I(t) mare Weer, eee 16 present 
O}(dt)oin c, trent cee 34 absent 
i go— 100 ? 
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ionoglyph. 
iber of the 
teries, which 
ached to the 


Hyposuleus 


Hemisulci 


Free part of the | 
directive mesenteries | 


| broad; 6 mes. 


| broad; S mes. 


e1arrow; 6 mes. 


» developed 


¢ arrow; 6 mes. 


¢ arrow; 6 mes. 


r ; 4(—6) mes. 


narrow short 
narrow long '/; of the 
length of the siphgl. 
» 


very short 


» 


> 


very short 


narrow short 


short 


short 


short 


narrrow short 


short 


absent? 


short 


very long and broad 
with ciliated tract 


very long and broad 
with ciliated tract 


very long and broad 
with ciliated tract 


very long and broad 
with ciliated tract 


very short 


narrow short 


distinct, but 
filamentous 


absent? 


distinct 
> 


distinct, filamentous 


? 
e 


not distinct, 
filamentous 


distinct. flat, not 
filamentous 


distinct, but 
filamentous 
distinct, but 
filamentous 
short, but distinct, 
filamentous 


very short 


distinct 


distinet, but 
filamentous 


absent 
absent 
absent or very short 


absent 


very short 


distinet 


short 
very short 


absent? 
narrow long 


short 


very short 
> 


very short 


narrow long 


narrow short | 


short 


very short 


narrow long 


narrow long 


short 


narrow long 


very short 


absent 


very short or absent 


narrow long 


very short 


narrow long 


2nd Protomesenteries, 7: the ciliated tract, 
nd: the cnido-glandular tract, 


¢: craspedonemes of the ciliated tract 


sterile, narrow short #: narrow long nd well 
developed. 


sterile, very short; # and nd? 


sterile 7 and nd? 


| sterile, narrow short; vd well developed. 


sterile, narrow short; well developed xd and 
with bunches of c. 


sterile, narrow long; # and nd? 
sterile, short, #7 and nd? 


sterile, short, c in the aboral part, xd very short. 


fertile, very long; ¢ very numerous, reach al- 
most to the aboral end; wd: thread-like. 


fertile very long, reach about to the aboral 
end; distribution of the parts of the fila- 
ments as by J/ 


fertile very long, # narrow long, xd feeble; 
craspedion region long. 


fertile, comparatively short, somewhat longer 
than J/. Distribution of the parts of fila- 
ments compare / (Tab. 2). 


fertile; reach to the aboral end. Distribution 
of the regions of filaments? 
fertile; reach to the aboral end. Distribution 


of the regions of filaments? 
fertile? not reaching to the aboral end. Di- 
stribution of the regions of filaments? 


fertile? very long, reach to the aboral end. 
Distribution of the regions of filaments? 


fertile, reach to the aboral end; / rather short, 
c well developed. xd feeble, threadlike; long 
craspedion region with one threadlike cras- 
pedoneme. 


sterile, a little longer than hyposulcus / long, 
craspedia region shorter, 7d absent. 


almost of the length of the hyposulcus; for 
the rest as A. oligopodus. 


rather long, # and xd about equally developed. 


sterile, somewhat longer than the directive 
mesenteries. long, vd rather well de- 
veloped. 


fertile, reach to the aboral end, longer than 
M,; nd developed as by J/,. 


| sterile? long, but somewhat shorter than J/,. 


Distribution 
of the me- 
senteries in 
the quar- 


tettes 


MBmb 
MBmb 


MBmob 
MBmob 
MBmsb 


MBmb 
> 


MBmb 
MBmsb 


MBmob 


MBmob 


MBmb 


MBmb 


MBmsb 


MBmb 


mB Alb 


MBmb 
MBmosb 
MBmnb 


MBms 


MBmosb 


MimBb 
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Family 1. Cerianthidae. 
Pachycerianthus solitarius (Rapp.) ... 


aestuarii (Torr. a. Kleeb.)...... 


vohnsoni \Torr. a. Kleeb.) 


fimbriatus Me. Murr. 


multiplicatus Carlgr. .. 


monostichus Mc. Murr... . 


benedeni Roule ..... Fett 
maa Carlen) esate eet 


Cerianthus membranaceus (Spall.)............ 


lloydit Gosse 


VOL Mane: ae pera eerie 
valdiviae ns sp: Carle rsync acs he dajacis 


ambonensis Kwietn. 


sulcatus Kwietn 


taedus Mc. Murr. ....... Bree || 
borealis Verr 


Certantheopsis americanus (Verr.). 


Family 2. Acontiferidae. 
Arachnanthus oligopodus (Cerf.). . 


sarsi Carlgr. . 
(Arachnactis albida Sars) ..... | 


( lobiancoi Carlgr.) 


Family 3. Botrucnidiferidae. | 
Botrucnidifer norvegicus Carlgr. 


Botruanthus benedeni (Torr. a. Kleeb.) 


) The length of the mesenteries and 


The length of the metamesenteries in relation 
to each other and to the length of the column 
counted from the aboral end of the stomato- 
daeum to the aboral pole 


The length of the ciliated tract 
on M and m. 


distinct difference between J/ and » and be- 
tween B and 4 The longest AZ reach almost 
to the aboral pole. 
little difference between J/ and m which reach 
to the aboral pole. 2 and 6 very short. 
rather great difference between J/ and m; 17, 
reach to the aboral pole; most of J/ "/2 of the 
length of the column‘). 

M, reach to the aboral pole, the other J/ and 
2/, and on 1/3 of the length of the colunm”). 
B and @ short unequal in length. 

M reach to the aboral pole, # short about of 
the length of the ?,; B and @ short. 


M reach to the aboral pole, the other mesen- 
teries short. 


M, reach to the aboral pole. The others short. 

M,, Mz, and M,, on the right side and J/, 

and J/, an the left longer than the other J/ 

which are 1/2 as long as the column!). #7 much 
shorter than J7 


m about as long as JZ A/1/; of the length 
of the column. 


m and J/ about the same length, reach to the 
aboral pole. 


as the former. 
little difference in length between » and JZ 
M */; of the length of the column‘). 


difference in length between J/ and mm resp. B 
an @ distinct but not great. J/5/7, B41), of the 
length of the column‘), 
like"the former; the mesenteries though some- 

what shorter 
do not reach to the aboral pole. 
great difference in length, J/ reach to the 
aboral end, » are half the length of the column). 
great difference in length between J/ and 
little difference between # and 2, the longest 
M reach to the aboral pole. J/ increase in 
length towards the chamber of multiplication 
with many interruptions. 


fairly distinct difference in length between J7 
and m. 


distinct difference in length between J/and m. 
like the former 


fairly distinct difference in length between J/ 
and mm, 


The longest 1/ end some way from the aboral 
pole. Distinct difference between .J/ and m 
and between B and 6 # and 6 long. 


Distinct difference between J/and m. J and m 
reach almost to the aboral pole (2 and b of 
different length, short). 


reach almost to the aboral ends of 
the mesenteries. 


? 


long 
1, of the length of the column). 


reach about to the aboral ends of 
the mesenteries. 


> 


reach on J/ to the aboral ends of 
the mesenteries, on 7 not as long. 


reach almost to the aboral ends of 
the mesenteries. 


rather long but short in compari- 
son to the length of the mesen- 
teries. 
long almost as the former. 
rather long but less than 1/2 of the 
length of the mesenteries '). 


rather short 


on the longest mesenteries almost 
the same length as the hyposulcus 


almost the same as the former 
‘like the former 


long, reach almost to the aboral 
ends of the mesenteries 


on the longest mesenteries some- 
what longer than the length of 
the stomatodaeum 


? 


of the column is always in these tables counted from the aboral end of the stomatodaeum | 
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,edonemes of the 


Bunches of craspedo- 


Cnido-glandular tract 


Region of the cra- 


mesenteries ex- 
pton the directive 
“nesenteries 


a compact bunch on 
each mesentery of 4/ 
and mm just below the 
aboral end of the coiled 
mesenterial filaments 
(cnido-glandular streaks?) 
of the shorter mesenteries 


compare bunches! 


I 2) Concerning the types compare Section 4. 


ciliated tract memes spe ciliated on AZ and m spedion (Filamentchen. ) “pconualt 
= moll: —=aed J 7 : i} 
_ l 
absent absent as a single craspedone- absent absent 
me at the aboral end of 
the mesenteries 
absent absent ? ? absent 
and », on m con- at the aboral ends of ? ? absent 
-ed somewhat just B and b 
« the lower limit 
on the whole | very feeble on A/and m ? probably present absent 
s of Wand m, few 
on B and 6 
nous, broad along | on all mesenteries ex-| very short on AZ some- absent absent 
¢ the whole length cepting the directives. what stronger on 7, at 
f Mand m. The craspedonemes not the aboral end of the 
closely packed mesenteries 
. and », not how- ? ? ? absent 
rn the region of 
he gonads 
n & and 6? ? ? ? absent? 
a metamesenteries ; on AZ; the craspedone- absent on A, probably present on absent 
| veloped on J/; the | mes not closely packed also on m 
oral craspedone- 
M only on the | 
de with filament 2 
second and third |on all metamesenteries | very short on JZ, some- absent absent 
moon 8; on the other | and on /,, craspedone- what stronger on at 
esenteries concen- mes on A/ closely packed the aboral ends of the | 
1ed in bunches mesenteries | 
absent absent as one well developed cra- | very long on M/ and m | absent 
i spedoneme at the aboral | and on P, 
) parts of the mesenteries 
| absent absent not strong long on M and m absent 
_ absent absent development almost the long more than 1/3 of absent 
same as on # and 4 in| the length of the mesen- 
‘the oral parts of the) teries on AZ ™ and P, 
| mesenteries 
absent absent? ? ? ? 
1 t whole length of absent? ? ? ? 
a the 2, 
os? 2 2 ? ? 
] ? ? ? ? 
; | 
| 
|. metamesenteries |in the aboral end of the | threadlike on J/, some-| very long on d/, m and | absent 
ciliated tract; the cra- whatstronger deyeloped /?,; on the longest of. 
spedonemes not closely on m in the oral part) these the craspedion | 
| packed | of the mesenteries forms one craspedoneme | 
| 
absent absent | absent very long, in the oral present on M,, some- 
j part divided into 2streaks times on m,, endoderm 
| without many nematoc. 
absent absent absent very long, probably as | presenton M,; endoderm 
i the former | without numerous ne- 
| matocysts 
absent absent absent long, in the oral part | present on /, endoderm 
) divided into 2 streaks | without numerous ne- 
| matocysts 
absent absent absent on Mand m but very | present on MZ, endoderm 
short | with numerous nematoc. 
| 
absent absent development almost the| very long on all mesen- absent 
i | same as on # and 4 | teries excepting the di- 
rectives between 7d and 
the botrucnids 
? absent 


botrucnidae 


absent 


absent 


absent 


absent 


absent 


absent 


? 
absent 


absent 


absent 


absent 
absent 


absent 


absent 


? 
| ? 


absent 


absent 
absent 
absent 


absent 


present on all mesen- 
teries excepting the 
directives, on the abo- 
ral end of each mes. 
present, scattered on 
craspedonemes and 
lon bunches of cra- 
| spedonemes on 4/and 
m (also on P and 4?) 


48 CERIANTHARIA. 


Finally I give p. 44—47 in tabular form a synopsis of those morphological facts in the adult 
Ceriantharia, which have been more thoroughly studied anatomically, and may now be grouped fairly 
correctly in their systematic relations. The species I have had occasion to examine are distinguished 
by spaced type. The species of Avachnactis of which I have given a detailed account are also in- 
cluded in the table subjoined. As appears from these, there is still a good deal to be added from 
an anatomical point of view before several of these species can be characterized quite satisfactorily. 
As the species I have myself investigated have been treated throughout in the same way, the ana- 
tomical account of them is more complete than in the case of the others, whose organisation I have 
built up from the accounts of publications, whose statements on the homology of the mesenterial 


appendages in particular, are often very obscure. 


Section IV. 


On the morphology of the Ceriantharia. 


Since in my opinion the morphology of Ceriantharia, in spite of the researches of various in- 
vestigators, is still inadequately worked out, I give here a general survey of the most important of 
the morphological facts found within this group of animals. In this survey I take account principally of 
such organs as shew more or less variation of structure and arrangement in the different species, 
and for that reason are of service for purposes of classification. In the following comparative view 
of the morphology I have chiefly taken into consideration such species as I have myself investigated. 
Above all I have treated in special detail the mesenterial filaments and their appendages, which in 


Ceriantharia present a very different appearance and structure in the different species. 


1. Arrangement of the tentacles. 

The tentacles in Ceriantharia are arranged, as is well known, not only marginal but also labial. 
The arrangement of these tentacles differs according to the size of the species and according to age. 
The simplest grouping is found in the small species Avachnanthus oligopodus (and sars??) and in Botra- 
cnidifer norvegicus, where the labial tentacles are arranged in a single row, which is also the case with 
the marginal tentacles of the former. In larger species as in C. membranaceus, lloydit, P. multiplicatus, they 
are arranged in three or four cycles. As a typical arrangement in a larger species may be taken the 
grouping in C. membranaceus. That this arrangement only appears late in the course of the develop- 
ment, may be seen in C. //oydit, very young specimens of which only have the tentacles arranged in a 
row. In larger specimens on the other hand three, and in larger still, four cycles are found. It clearly 
follows from this, that the tentacle arrangement in the same species may alter and that rearrangements 
in the form of displacements take place during growth. In particular the zone about the directive 
chamber, where the tentacles as a rule shew a different arrangement from nearer the multiplication 
chamber, is remarkable for somewhat variable tentacle attachments. In the main however the grouping 


of the tentacles in the larger specimens is similar. Yet it is noticeable that certain labial tentacles 
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may occasionally be absent. This is often the case with the directive (median) labial tentacle, which 
is absent in Cerzanthus loydi, valdiviae, Pachycerianthus multiplicatus, maua, Arachnanthus oligopodus, 
sarst?, Arachnactis lobiancot, Botrucnidifer norvegicus, whilst it is found in Cerianthus membranaceus 
and vogtt, Pachycerianthus solitarius and Certantheopsts americanus. In Botrucnidifer norvegicus, Cert- 
anthus vogtt and probably also in Pachycerianthus multiplicatus and Arachnanthus sarst, the chamber 
contiguous to the directive chamber on either side of the animal is without a labial tentacle. Irre- 
gularities in the tentacle arrangement occur not infrequently, and this is specially true of P. solitarius. 
Probably we have here disturbances of growth, as they are accompanied by irregularities also in 
the arrangement of the mesenteries. Where to look for the cause of these disturbances, I cannot at 
present tell. Sometimes the tentacles are lacking in adult animals, as in C. Woydii and A. sars?, or 
else are very small. In that case the animals are in a state of regeneration, the upper end of the 
animal having been torn off. Danielssen has not taken account of this in describing C. borealis 
(= C. Hoydit), nor has Me. Murrich (1893) in his description of Certanthus vas. 

The tentacle arrangement in Ceriantharia is related for the most part to the size of the animal. 


In no case however have more than 4 cycles been observed. 


2. Stomatodaeum, siphonoglyph, hyposulcus and hemisulci. 

The stomatodaeum shews a like structure in almost all the adult Ceriantharia which I have 
examined. The ectoderm forms high longitudinal ridges, which in the oral portion of the stomato- 
daeum are not supported by mesogloeal ridges, but in the aboral portion are found covering such 
ridges. In the oral portion of the stomatodaeum, there is no great difference in structure between 
the ectoderm on the longitudinal ridges and that in the furrows; in the aboral portion where meso- 
gloeal ridges are found and where in consequence the ridges are considerably higher and the furrows 
deeper, the structure of the ectoderm in the ridges and in the furrows is different. The ectoderm 
lining the furrows consists chiefly of supporting cells, which at the point where the passage into the 
filaments occurs acquire very long cilia. On the other hand in the ectoderm of the ridges, in addition 
to supporting cells, are found numerous mucus cells and both spirocysts and thick-walled nematocysts, 
the last of the same appearance as in the cnido-glandular tract (for details see p. 15). 

An exception to this rule is shewn by the two representatives of the genus Avachnanthus, 
A. oligopodus and sarst. In this genus no mesogloeal ridges are found in the stomatodaeum, in other 
words the longitudinal ridges of the stomatodaeum are formed exclusively of ectoderm, and the 
difference too in the histological structure of the furrows and ridges is insignificant. 

The siphonoglyph in the Ceriantharia is more or less developed. It is characteristic of the 
Ceriantharia that almost always a number of mesenteries besides the directives are attached to the 
siphonoglyph. In Botrucnidifer norvegicus only the directive mesenteries are attached to the sipho- 
noglyph. In all representatives of the genus Cerianthus and in Ceriantheopsis the siphonoglyph is 
not very broad though at least 4 mesenteries are attached to it. In the genus Pachycerianthus it is 
broader as a rule, and sometimes, in P. aestuarit, (according to Torrey and Kleeberger’s account) 
may become quite broad, seeing that no less than 16 mesenteries are there found united with the 


siphonoglyph. In relation to the size of the body and the total number of mesenteries the siphono- 
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glyph is broadest in the genus Arachnanthus, in that almost half the total number of mesenteries 
(8—ro) join on to the siphonoglyph. 

The ectoderm of the siphonoglyph contains, besides strongly ciliated supporting cells, mucus 
cells in great abundance. As a rule these mucus cells are most numerous at its boundary with the 
stomatodaeum. Sometimes as in Cerianthcopsis americanus the mucus cells are spread almost uniformly 
over the whole surface of the siphonoglyph. Here and there nematocysts occur, but always in small 
numbers. 

The hyposulcus as a rule is rather short. In Pachycerianthus aestuara it is however rather 
well developed (Torrey and Kleeberger 1909, fig. 1). It is still longer in the genus Arachnanthus, 
where it is longer than the stomatodaeum itself. The ectoderm of the hyposulcus is provided with 
fewer mucus cells than that of the siphonoglyph, which is the reason why more supporting cells 
occur in it than in the other. In other respects its structure agrees with that of the ectoderm of 
the siphonoglyph. In the genus Avachnanthus as also in the larval genus Avachnactis, the hyposulcus 
is provided along its free sides with filament differentiations (compare p. 36 and Carlgren 1912, 
p- 364, 371)- 

The hemisulci are unequally developed. Whilst they are absent in the genus Avachnanthus 
and rudimentary in Botrucnidifer, in the rest of the species examined by me they are more or less 
distinctly developed. In P. solitarius and multiplicatus and in C. lloyd they correspond in structure 
and in appearance. Their outline is rounded in transverse section and calls to mind a transverse 
section of an undivided median streak, though they are not so sharply distinguished from the mesen- 
teries as these (compare fig. 4, Pl. 1). Their structure corresponds with that of a median streak, 
that is, there are mucus cells and for the most part numerous spirocysts also. In C. membranaceus 
the structure deviates to some extent from the above. Lengthwise the hemisulci are very elongated 
flattened, and are connected with one border of the directive mesenteries. They are strongly ciliated 
like the siphonoglyph and contain chiefly supporting cells, whilst the mucus cells, thick-walled nema- 
tocysts and spirocysts are sparse. The hemisulci in Ceriantheopsts americanus (fig. 4, Pl. 5) occupy 
an intermediate position between those already mentioned. On the homology of the hemisulci and 


hyposulcus with the filaments I may refer to page 63. 


3. Arrangement of the mesenteries and the reproductive organs. 

The arrangement of the mesenteries varies a good deal in different species, though a definite 
scheme of their arrangement may always be discovered even if the regular arrangement is again and 
again interfered with. In P. soditartus especially such disturbances are very common and might almost 
obscure the typical arrangement (Carlgren 1912 text-figure 4a, b) but in other species also, as in 
P. multiplicatus and Botrucnidifer norvegicus, irregularities in the arrangement present themselves. 
At any rate in /. solitarius the irregularities in the grouping of the mesenteries are connected with 
an irregular development of the tentacle cycles. As to the number of the primary mesenteries, the 
protomesenteries, my views coincide completely with van Beneden’s. The first three mesenteries 
on either side of the directive plane are in my opinion protomesenteries; the metamesenteries there- 


lore begin with the fourth couple. Below I give the precise grounds for this opinion of mine. 
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The length and structure of the different mesenteries vary considerably in Ceriantharia, ‘The 
directive mesenteries are always sterile and as a rule without special differentiation of the filaments 
(see p. 50), the remaining mesenteries may be distinguished as fertile and sterile in regular alter- 
nation. A division into mesenteries bearing filaments and mesenteries bearing sexual organs, such as 
A. von Heider (1879) made, is absolutely untenable. O. and R. Hertwig maintained already, that 
the term “Filamentsepta” was not appropriate, as the fertile mesenteries also bear filaments. If this 
declaration was already justified at a time when knowledge of the filaments was so imperfect, such 
a division is still less defensible after my account of the filaments below has been made public, for 
we do not really find as a rule, with reference to the filaments on sterile and fertile mesenteries, 
any fundamental difference but merely one of degree. For both a ciliated tract region {spirocyst- 
glandular tract with ciliated tracts) and cnido-glandular tract region are found in general alike on the 
sterile and the fertile mesenteries. An exception however to this rule occurs in the genus Avach- 
nanthus and also, it seems, in P. mauwa, O. and R. Hertwig further give expression to the conjecture 
that possibly the sterile’) mesenteries also become fertile later on. This is not the case however. 
Still the fact must be emphasised that the difference between the mesenteries is not so sharp, if 
irregularities occur in the arrangement of the mesenteries. Such is the case, for instance, in P. sol? 
tartus, in which small but fertile mesenteries bear very wavy cnido-glandular tract regions and so 
have a character approximating to the sterile mesenteries (Carlgren 1912 textfig. 4). 

Protomesenteries 2, the second couple reckoning from the directive plane are either sterile or 
fertile; in the first case they resemble in point of length and structure the metamesenteries of the 
third and fourth cycles. If on the other hand they are fertile they agree with the metamesenteries 
of the first and second cycles. Fertile protomesenteries characterise the genera Cerianthus, Cerian- 
theopsts and Botrucnidifer, sterile the genera Pachycerianthus, Arachnanthus (and Botruanthus?) 

Protomesenteries 3 which are immediately adjacent to the first metamesenteries, are always 
sterile and resemble structurally the metamesenteries of the third and fourth cycles. 

The metamesenteries (= deuteromesenteries) as is already known are more or less clearly 
arranged in 4 cycles (Faurot). Reckoning from the directive chamber we find usually a mesentery 
of the 1st cycle (JZ), next comes one of the third (2) which together form a macrobimesenterium 
(macrobiseptum van Beneden): then comes a mesentery of the 2nd cycle (v7) and one of the fourth 
(6) which together form a microbimesenterium (microbiseptum van Beneden). Exceptions to the 
tule are Ceriantheopsis americanus and Botruanthus {see below). These four metamesenteries form 
the first quartette (Faurot): then follows a second quartette, a third, and so on, which as a general 
rule become shorter the more they approach the multiplication chamber lying directly opposite the 
directive chamber. 

As a type for the arrangement of the quartettes, it has been customary to take C. membrana- 


ceus, the species in which the quartette arrangement was first observed by Faurot (1891). A gradual 


1) Me. Murrich (r1gro p. 28) mentions, that in C. ambonensis all metamesenteries are fertile. This would be a very 
singular thing, if such were really the fact, in which case it would surely be necessary to set up a new genus although 
Mc. Murrich does not find it necessary. It must be noticed however, that both the specimens examined were in a very 
bad state of preservation, so that it is necessary to get this statement confirmed before removing the species from the genus 
Cerianthus. Possibly there may be only a question of such irregularities as are found in /. solitarius, 
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diminution in the length of the quartettes no doubt takes place, but this diminution is not regular 
as I have shewn in another paper (1912): here and there a break occurs, so that a quartette lying 
nearer the directive chamber may be less developed than one situated further away. Thus the fifth 
quartette is considerably longer than the fourth and provided with longer ciliated tracts, the 7th 
longer than the 6th. The oth longer than the 8th. An indication that a similar relation also exists 
between the 2nd and 1st quartettes, appears from the fact that the metamesenteries of the 3rd cycle, 
in the 2nd quartette at least, are at least as long as and provided with longer ciliated tracts than the 
corresponding mesenteries in the first quartette. So great a departure!) as this of C. membranaceus 
from the normal decrease in length of these mesenteries as they approach the multiplication chamber, 
I have not discovered in any other Cerianthariuin, although in several species (C. loydi, P. multiplr- 
catus, solitartus, Botrucnidifer norvegius) the mesenteries of the third cycle in the second quartettes 
are better developed than the corresponding mesenteries in the first. That here the same relation 
is not met with in the case of the metamesenteries of the 6th, 7th and 8th quartettes is doubtless 
counected with the fact that several of the above species have a smaller number of mesenteries, and 
perhaps also with the fact that, as in P. maltiplicatus for example, so little difference is found between 
the mesenteries in the first and second, or the third and fourth quartettes. In several species too 
such as C. valdiviac the arrangement of the mesenteries in quartettes is not clearly marked. Since 
this arrangement in quartettes is so indistinct in many species, it is quite probable that it is a later 
acquisition of the Ceriantharia and not an original character. Of like import too is the circumstance 
that the tentacle cycles and the mesenteries in younger individuals have a simpler arrangement than 
in the fully grown. In such circumstances the quartette arrangement would not prove to have any 
significance for the ascertainment of the affinities of Ceriantharia with other Anthozoa (see Faurot’s 
paper 1891 p. 66 which compares the quartette arrangement in Ceriantharia with the arrangement of 
septa in Rugosa). 

A peculiar arrangement of the mesenteries in Ceréantheopsts americanus has been described 
by Me. Murrich (1910) — the results of whose researches I can confirm. (For some minor diver- 
gencies from Mec. Murrich’s account I refer to the description of the species p. 24). It is not merely 
that the metamesenteries in every quartette have a different arrangement from the normal in Cerian- 
tharia, since in every quartette we find first a mesentery of the 2nd cycle (m) followed by one of the 
third (2) then one of the first (17) and lastly one of the 4th /é/ — but the metamesenteries of the 
first cycle increase in length towards the multiplication chamber though with several breaks as in 
C. membranaceus. The other cycles of mesenteries up to the fourth inclusive on the contrary diminish 
as they near the multiplication chamber, with the possible exception of the second cycle. 

Finally we must mention a third kind of quartette arrangement based on Torrey and Klee- 
berger’s figure of Botruanthus benedeni. Were in each quartette the metamesenteries occur in the 
following order. In the first place a mesentery of the first cycle, next one of the fourth, then one of 
the second, and lastiy one of the third cycle. That is, the mesenteries of the third and fourth cycles 
have changed places, so to speak, provided that Torrey and Kleeberger’s observations are correct. 


') According to Torrey and Kleeberger’s figure of C Johnson’ a similar break appears to take place at the 


third quartette in this species also, and Me. Murrich’s figure of Pachycerianthus fimbriatus shews that a break occurs at the 
7th quartette i: 
7 . 
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Reproductive organs: All the Ceriantharia which I have examined are hermaphrodite. his 
seems corroborated by the published accounts of other Cerianthida. It should be mentioned however, 
that Danielssen speaks of C. borealis (= C. loydit) as being bi-sexual. Mc. Murrich (1801, 1910) 
also says that the ovaries and testes are allotted to separate individuals in the case of C. americanus 
and Pachycerianthus fimbriatus. I cannot confirm these statements in the case of C. borealis and C. 
americanus: both species are hermaphrodite. I have examined several individuals of both these 
species, and testes and ovaries were always found in the same specimen though not always in the 
same proportions. Lastly there is Pachycertanthus fimbriatus, apparently an ‘exception to the rule. 
But most likely this species is also hermaphrodite. For I hold it probable that in certain species the 
different gonads are not mature at the same time, in other words that certain Ceriantharia at least 
are proterandrous hermaphrodites. The distribution of the sex-organs on the different mesenteries 
has been treated above. 

4. The mesenterial musculature. 

It is well known that previous investigators of the mesenterial musculature of Ceriantharia, 
such as the brothers Hertwig, A. von Heider, Me. Murrich, Boveri and others have ex- 
pressed the most different opinions concerning the arrangement of this musculature (compare Carl- 
gren 1893 and van Beneden 1898). In a treatise published in 1893 I shewed however that in 
Certanthus loydi, membranaceus and solitarius and in an unnamed Cerianthid from Greenland (— Ce- 
rianthus loydi) the mesenteries at the level of the oral portion of the stomatodaeum bore longitudinal 
muscles on the side looking away from the directive chamber, whilst the opposite side facing the 
directive chamber had transverse muscles. Only the directive mesenteries seemed to deviate from the 
rule, in as much as their very feebly developed muscles take a more slanting course, more transverse 
in the upper parts of the mesenteries, mostly longitudinal in the lower parts (p. 242 Lc). Van Bene- 
den (1898 p. 28) confirmed the arrangement of the musculature in this way in C. //oydi, and Cer- 
fontaine (1909) in Avachnanthus oligopodus. The former however could not find any muscles on the 
directive mesenteries, whilst the latter was able to certify, in the species dealt with, the same arrangement 
of the musculature on the directive mesenteries as on the others. In the larval forms, on the contrary, 
van Beneden could not discover any definite arrangement of the mesenterial musculature; it varied 
so much, that v. Beneden came to the conclusion that there was nothing constant in the arrangement 
of the mesenterial musculature in Ceriantharia, unless it were the absence of a musculature on the 
directive mesenteries (p. 155). In the year 1900 I refuted van Beneden’s contention that the directive 
mesenteries in this group of animals are without musculature and established the existence of the 
sane arrangement of the mesenterial musculature in C. maua as in C. Uoydit (I had not however in- 
vestigated the directive mesenteries). Having now examined not only 4. oligopodus but a number of 
other Ceriantharia here described (see tables) which are representative of Ceriantharia with “acontia”, 
of those with botrucnidae and of those devoid both of “acontia” and botrucnidae, and having found 
a similar arrangement of the mesenterial musculature on all non-directive mesenteries, it seems to me 
in the highest degree probable that all adult Ceriantharia have the mesenterial muscles arranged in 
like manner. The longitudinal muscles are situated on the side of the mesenteries 


looking away from the directive chamber, the transverse muscles on the side facing it. 
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As regards the directive mesenteries, it is no doubt true that their musculature is usually very 
indistinct, still I believe that there will be no danger of going very far wrong if we assume the same 
arrangement of musculature as original for these mesenteries also. Cerfontaine certainly states, 
that the muscles on the directive mesenteries in A. oligofodus have the same orientation as on the 
rest of the mesenteries. Further I have found the same arrangement in the well known Ceriantharian 
larval form Avrachnactis albida (fig. 8, pl. 5). The same seems also to be the case in C. valdiviae and 
in the hemisulcus region of P. solitarius. 

It still remains to be explained, why van Beneden in the case of larval forms of Ceriantharia!) 
found a different arrangement of the mesenterial musculature from that above described. It may 
possibly be, that with the growth of the larval forms the direction of the musculature shifts, and that 
the transverse muscles are relatively late in appearing. Thowgh such an explanation is not excluded, 
still I think that we need not have recourse to such an hypothesis. It is more likely that van Bene- 
den made a mistake, which is very easy, seeing that the mesenterial muscles are extremely faint in 
the larval forms. Has not the arrangement of the mesenterial musculature in adult Ceriantharia, whose 
musculature is many times better developed than in the larval forms, given rise to controversy, 
and that for the reason that most observers have taken contracted specimens, where it was a difficult 


matter to establish the direction of the muscles on mesenteries more or less folded! 


5. Orientation of body. 

In my above mentioned work (1893a, p. 246) I urged that owing to the arrangement of 
the mesenterial musculature described above, which I compared with that of other Anthozoa, we 
must take the view that the directive mesenteries in Ceriantharia are dorsal directives, and that the 
siphonoglyph joining these is a dorsal siphonoglyph, whilst the Zoantharia in contrast to the Ceri- 
antharia are provided with ventral directive mesenteries and a ventral siphonoglyph. I dwelt also 
on the fact that on this assumption not only the single multiplication zone of the mesenteries of 
Ceriantharia but also the two similar zones of Zoantharia will be situated in the ventral (posterior) 
portion of the body. Whilst some investigators such as Duerden (1902 p. 444) have accepted my 
terminology, others, like van Beneden (1898) and Mc. Murrich (1910), have not adopted it. 


To begin with a criticism of van Beneden’s view of the homology of the siphonoglyphs 


and directive mesenteries, I have to insist that van Beneden in the work cited — as far as I can 
see — forgets in one place what he has affirmed in another, with the result that he has involved 


' Boveri (1889) in a young specimen described by him as a Cerianthid larval form at an 8-mesentery stage, found 
a mesenterial musculature arranged as in the genus Zdwards‘a — an observation which Mc. Murrich has made use of to 
support his view of the orientation of the body. Van Beneden has already questioned the ascription to the Cerianthidae 
of the laryal form reproduced by Boveri in fig. 2, Plate 2, (1889). I can myself subscribe to the view of van Beneden the 
more heartily, for the reason that a transverse section of this globular form does not at all suggest a section of a Cerian- 
tharian larval form but resembles an Actiniarian form, in as much as the filaments in this case are among other things about 
equally developed on all the mesenteries. As we know that the hemisulci answering to the filaments on the directive mesen- 
teries are not so sharply marked off as the filaments and all filaments are alike, it follows indisputably that Boveri was 
mistaken in his identification of this larval form. On the other hand, the remaining larval forms described by Boveri with 
the exception of the young specimen reproduced in fig. 7, Plate 21 are Cerianthidae. As the arrangement of the musculature 
on the mesenteries and the presence of two couples of directive mesenteries are the characteristic marks of the Zdwardsia 


stage of development, and not the order in which the mesenteries first appear, all ground disappears for holding that Ceri- 
antharia pass through an Zdwardséa stage of development. 
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himself in manifest contradictions. On page 12 (1908) he says “J’appelle (in Ceriantharia) antérieure 
Yextrémité de lactinostome que les actinologistes ont appelée ventrale; elle est caractérisée par la 
présence du tentacule marginal médian, de la loge directrice et du sillon actinopharyngien, que je 
désigne, avec Haddon sous le nom de sulcus. J’appelle postérieure la commissure buccale qui répond 
ala loge de multiplication, toujours dépourvue de tout tentacule, appelée dorsale par les auteurs récents”. 
On page 196 speaking of Zoanthidae he calls the directive chamber by which the siphonoglyph is 
situated, the anterior: “Dans les deux larves lincurvation est telle que la concavité de la courbe 
répond a la face autérieure, cest a dire a la loge directrice”. He thus makes homologous to each 
other the siphonoglyph and directive mesenteries which are disparate in Ceriantharia and Zoan- 
tharia, and considers them to be ventral or anterior. On page 165 van Beneden maintains an- 
other view. After insisting that the mesenterial musculature in Ceriantharian larval forms is by no 
means uniformly arranged (see mesenterial musculature) he continues “Rien ne prouve done que 
Vhypothése de Carlgreén soit fondée et il n’existe actuellement aucune donnée qui nous permette 
d’affirmer ’Phomologie dn sulcus des Cérianthides avec la rainure actinopharyngienne, dite ventrale, 
des Zoanthes et des Hexactiniens”. Here then all homology is denied between the siphonoglyph of 
Ceriantharia and that of Zoantharia. With the latter statement the following remark of van Beneden 
is also in conflict (p. 164). “Il en résulte que la partie du corps qui prend naissance (in Zoantharia) 
dans la seconde période se forme par opposition, non pas d’arriére en avant, comme chez les Céri- 
anthides, mais d’avant en arriére”. 

It is clear that we cannot call the siphonoglyph of the Cerianthidae, sulcus, if we maintain 
the view, that no homology exists between the siphonoglyph of the Cerianthidae and that of Zoan- 
thidae or the ventral one of Actiniaria (Hexactiniae), for by denominating the siphonoglyph of Ceri- 
anthidae sulcus and not sulculus, we ipso facto make the siphonoglyph of Cerianthidae homologous 
with the siphonoglyph of Zoanthidae and with the ventral one of Actiniaria. For we must remember 
that the actinologist who introduced the designation sulcus into the terminology of the Anthozoa, 
namely Haddon, applied the term sulcus to the so-called ventral siphonoglyph of Actiniaria (Hex- 
actiniae), and the term sulculus to the so-called dorsal one of that group. If then we deny all 
homology between the siphonoglyph of Cerianthidae and either of the siphonoglyphs of Actiniaria, 
we naturally cannot call the siphonoglyh of Cerianthidae either sulcus or sulculus. 

Now it is very probable that the directive plane is similarly situated in all Anthozoa, because 
the Anthozoa, as far as our knowledge goes, are a very homogeneous group. If then we take the 
directive plane as the basis of orientation, we have to determine how far the directive mesenteries 
in Ceriantharia are ventral or dorsal, or, in other words, how far the single siphonoglyph in this case 
is ventral, and therefore a sulcus, or how far it is dorsal, and therefore a sulculus. To answer this 
question, we can only make use — as far as I can make out — of the anatomy and the development 
of the mesenteries, for the physiological orientation of the siphonoglyph to the bottom gives us no 
fixed standpoint for judging of the homology. 

To take first the morphology of the mesenteries, the disposition of the mesenterial musculature 
plays, as is well known, an essential part in the orientation of the mesenteries of Actiniaria and other 


Anthozoa, as in the 8-mesentery stage the longitudinal musculature of the mesenteries on either side 
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of the directive mesenteries is turned away from the directive couple, named dorsal but turned towards 
the ventral directives. If then we find the orientation of the Ceriantharia from the mesenterial muscula- 
ture (see above, mesenterial musculature) everything tells in favour of the view that the directive 
mesenteries of the Cerianthidae — as I have already urged (1893) — are dorsal directives and that 
the siphonoglyph is a dorsal siphonoglyph, in other words, a sulculus. If on the other hand we 
suppose the siphonoglyph here to be a sulcus, the disposition of the musculature of the non-directive 
mesenteries would prove to be quite the reverse of that of all the other Anthozoa. 
Granted that the arrangement of the musculature is distinctly in favour of the view which 

I defend, the case is not so clear at first sight with the arguments from embryology. It is well 
known that different investigators such as Mc. Murrich, Boveri, and in recent years Kingsley’) 
(1904, p. 349—351) have endeavoured to determine the homofogy of the mesenteries in the different 
groups of Anthozoa by the order in which they first appear. That is, by examination of various but 
usually only isolated stages of development, and very largely by means of the order in which the 
filaments appear, they have believed they could prove, that the appearance of the first 8 mesenteries 
in Actiniaria (Hexactiniae) and Madreporaria follows a fixed rule. Mc. Murrich (1891) also, from the 
difference in size of the mesenteries in a Ceriantharian larval form, Avachnactis, in the 8-mesentery 
stage, drew the conclusion that the first 8 mesenteries in Ceriantharia, Actiniaria and Madreporaria 
alike were developed in the same order and that the first 8 mesenteries occupy the same position in 
all three groups, if the orientation of Ceriantharia is such that the siphonoglyph answers to the ventral 
siphonoglyph of the other two groups. This view seemed soon after to gain confirmation, when van 
3eneden (1891) shewed in a series of stages of development of Avachnactis, that the development 
of the first 8 mesenteries in this larval form took place in the same order as in Actiniaria as a 
rule, though some differences in the first formation of the chambers (loges) could be shewn to occur, 
differences conditioned in part by the form of the stomatodaeum in the earliest stages. According to 
this then, if we were to base the orientation of the body on the order of appearance of the first 8 
mesenteries, the directive mesenteries of Ceriantharia would be ventral. 

3ut more recent and thorough investigators of the development of Actiniaria can lend Mc. 
Murrich and Boyeri’s views no stronger support than the discovery of a great variability in the 
order of appearance of the earliest mesenteries in this group. Even earlier some investigators (Lacaze- 
Duthiers 1872 and Wilson 1888) had pointed out various irregularities in the development of the 
mesenteries, such as the occurrence of mesenteries 2 in the place where mesenteries 4 should appear 
and more recently G6tte (1897) Appell6f (1900) and Faurot (1903) have met with so many irre- 
gularities in the development of the first 8 mesenteries in this gronp, that it is impossible, now-a-days 
at least, to set up a fixed rule for the order in which the first 8 mesenteries appear. 

As it is very probable that the mode of life may have an influence on the course of develop- 
ment of the mesenteries — in crawling forms, as is well known, mesenteries are often suppressed in 

') Kingsley remarks that Halcampa has only one siphonoglyph, As I had previously (Zool. Anzeiger Bd. 27, 1904 


p- 536) pointed out, the larval form described by Haddon as belonging to the genus Halcampa is nothing of the sort 


but a Peachia. It is likewise misleading to state that Cerzanthus has a second siphonoglyph in the multiplication zone 


(Kingsley p. 348). 
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their development — we may even assume a priori that the order of successive appearance of the 
first 8 mesenteries in the different Anthozoa may many times have undergone modification. 

Besides, it may be questioned, whether any difference in the time of development of the second 
and third mesentery couple, both of which form at the corners of the mouth in the 6-mesentery stage 
of Ceriantharia, really takes place at all: from all we know it must be very slight, if it exists at all. 
In any case we must very cautious in making use of the order of succession of the first 8 mesenteries 
for the orientation of the body in Anthozoa, because the smallest difference of time, whether it means 
the anticipation or retardation of the appearance of a couple, may completely upset the whole order 
of development of the mesenteries or else bring the originally different orders of mesenterial develop- 
ment shewn by two groups, into harmony with each other. In such circumstances we run the risk 
of making serious mistakes if we make use of the order of development of the 8 primary mesenteries 
as evidence for the orientation of the body in Anthozoa. 

In the order of appearance of the subsequently formed mesenteries in Ceriantharia, Zoantharia, 
Actiniaria and Madreporaria a certain agreement is found, which certainly is not very obvious at first 
sight in all groups, but still does occur according to the results arrived at by several investigators, 
even in biradial Anthozoa; this consists in the tendency of the mesenteries to develop from the 
one couple of directive mesenteries towards the other. The Ceriantharia from the 6-mesentery stage 
develop their new mesenteries in a zone lying just opposite the siphonoglyph, and the formation of the 
new mesenteries takes place from the siphonoglyph towards the opposite side. The Zoantharia from 
the 12-mesentery stage perhaps even from the 8-mesentery stage develop the mesenteries from the dorsal 
side towards the region of the siphonoglyph, that is from the 12-mesentery stage in two zones, one 
on each side of the large ventral couple of directive mesenteries. In the development of mesenteries 
8 to 12 in Actiniaria and Madreporaria, as also in some cases in the appearance of the mesenteries of 
the second and third cycles, we may trace a development of the mesenteries from the dorsal side 
towards the ventral, in the fact that the mesenteries of the different cycles form earlier in the dorsally 
situated exocoels than in the ventral. [Carlgren (1893, 1897) Faurot (1903), Duerden (1902)|. 
Whether this phenomenon in the biradial forms is the rule, it is no doubt too early to make sure, 
since hitherto comparatively few forms have been examined, but even if it were not the case the fact 
would not signify much, because we must of course assume that in many cases the rearrangement 
of the mesenteries from a bilateral to a biradial symmetry has obscured the course of development. 

Thus we can plainly trace in the development of the mesenteries in the above mentioned 
Anthozoa a formation of the mesenteries from the one side towards the other. Now if we fix the 
orientation of Ceriantharia as the mesenterial musculature requires, we obtain also a development of 
the mesenteries from the dorsal towards the ventral side, and consequently a general conformity of 
which we may always expect to find indications in all Anthozoa that have numerous mesenteries. 

We have thus two factors, the mesenterial musculature and the order of development of the 
mesenteries after the (6) 8-mesentery stage, which tell in favour of the view that the directive couple 
of mesenteries in Ceriantharia are dorsal (anterior) and that the single siphonoglyph is here a sulculus. 
Of these the first factor is probably sufficient to determine the orientation of the body in Anthozoa 
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and indeed we have no other factor of service, if we try to find the homology of the varying arrange- 
ments of mesenteries in Anthozoa. 

On the other hand, for the contention that the siphonoglyph and the directive mesenteries in 
Ceriantharia are ventral, the only argument to be adduced is, as we have urged, the hypothetical 
agreement in the order of succession of the first (6)8 mesenteries, but after the proof of the irregularity 
in the development of these mesenteries, such alleged agreement cannot weigh heavily in balancing 
the arguments for the ventral or dorsal character of the directive mesenteries and siphonoglyph in 
Ceriantharia. On the supposition that the directive mesenteries in Ceriantharia are ventral, the mesen- 
terial musculature of this group in the 6(8) mesentery stage, will, as I have urged above, face exactly 
the opposite way to that seen in the other Anthozoa, and further new formations of mesenteries after 
the protomesentery stage would take place in the direction «of the dorsal instead of the ventral side 
as is the case in Zoantharia and, in a way, in Actiniaria and Madreporaria also — a state of things 
which is quite inexplicable. 

On the other hand, by making use of my terminology and regarding the directive mesenteries 
of Ceriantharia as dorsal, we have no difficulty in eliminating the diversity thus occasioned in the 
order of development of the first mesenteries, for a merely trifling divergence in the time of formation 
of the directive mesenteries, by which they appear as second in the series of mesenterial development 
instead of third, brings the formation of the first 6 mesenteries in Ceriantharia into harmony with 
the series of development which is assumed at least on phylogenetic grounds for the first six mesen- 
teries in Actiniaria. We need not compare more than the first 6 mesenteries in Ceriantharia with the 
like number of mesenteries in Actiniaria, because the protomesentery stage in the former group is 
completed with the appearance of the first 6 mesenteries. 

I range myself then, as I declared before, on the side of van Beneden, when he maintains 
in opposition to Boveri and Mc. Murrich, that Ceriantharia do not pass through an Edwardsia 
stage. For the first, it must be noted that during the period of development Ceriantharia have no 
definitely marked off 8-mesentery larval stage, whilst the larval forms of Actiniaria, Madreporaria, and 
in all probability Zoantharia also, remain in that stage a good while. For the second, there appears 
after the 6-mesentery stage a zone of new mesentery formation, on the directive plane produced, 
directly opposite the directive mesenteries. This enables us to distinguish two periods in the 
development of the mesenteries in Ceriantharia, the first period, during which the first 6 mesenteries 
make their appearance — first a couple vertical to the directive plane, then a second couple at the 
corner of the mouth opposite the directive chamber which is later to appear and lastly, immediately 
after the forming of the second couple, the directive mesenteries, at the other corner of the mouth — 
and a second period, during which a new formation of mesenteries takes place in a multiplication 
zoue in the chamber bounded by the second couple. The demarcation between the protomesenterial 
and the mesenterial stage in Ceriantharia thus occurs after the formation of the first six mesenteries, 
from which point of time a distinct zone of mesenterial formation presents itself, and not after the 
S-nesentery stage, which is not a distinctly marked off stage at all of the development in this group. 
No doubt it may be objected, that neither does the 6-mesentery stage itself, as far as we know at 


present, mean a pause in the development of the Ceriantharia, seeing that so far the development 
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of a single species only, Avachnactis bourne, has been closely studied by van Beneden. That is quite 
true, yet if we draw a distinction between protomesenteries and metamesenteries (protocnemes and 
deuterocnemes Mc. Murrich) it seems to me the only possible course to draw the line dividing them 
immediately after the 6-mesentery stage. There are other circumstances in favour of this besides the 
appearance of a multiplication zone from this stage onward. For we must remember, that the fourth 
couple of mesenteries (according to the series of development in the mesenteries maintained by Me. 
Murrich) in Actiniaria, Madreporaria and Zoantharia is a couple of directive mesenteries, whilst in 
Ceriantharia it is nothing of the sort. The obvious assumption is, that there has been a differentiation 
of Ceriantharia from the other Anthozoa with the exception of Antipatharia previous to the 8-mesentery 
stage. The likeness too of the young Cerianthid larval form to a primitive Antipatharian form, as 
regards mesenteries, stomatodaeum, chambers and presence of an ectodermal musculature of the 
column, though not at once decisive, is still very striking. 

In view of the facts above adduced I must give my adhesion to van Beneden’s view that Ceri- 
antharia have only 6 protomesenteries. Mc. Murrich’s contention that in this group 8 proto- 
mesenteries would be found, based as it is solely on the order of sequence in the appearance of the 
first 8 mesenteries, seems untenable for the simple reason, that the order in which the mesenteries in 


Actiniaria') occur, is very inconstant. 


6. The mesenterial filaments, acontia and botrucnidae. 

Although several investigators, above all A. von Heider (1879), the brothers Hertwig (1879) 
and in particular van Beneden (1898) have studied the free border of the mesenteries with its 
appendages, several points of structure are not yet made clear both in the case of the mesenterial 
filaments and of the so-called acontia and botrucnidae discovered by van Beneden. As I have had 
for examination adult representatives of Cerianthidae both with “acontia” and with botrucnidae, as 
well as specimens without “acontia” and botrucnidae, I state here my conception of these organs, 
referring at the same time to my description of certain Cerianthidae in Mittheilungen aus der zoolo- 
gischen Station zu Neapel 1912. Since I touch several times below on the different authors’ views of 
the mesenterial appendages, I take it to be unnecessary to give a chronological sketch of the history 
of opinion on the supposed structure of these organs. 

To begin with the mesenterial filaments; it is already known, thanks to v. Heider and Hert- 
wig, that at their commencement immediately below the stomatodaeum they consist of a middle 
portion, a so-called cnido-glandular tract, and of 2 lateral portions, ciliated tracts, also that the cnido- 
glandular tract is continued aborally in a wavy single portion, “la portion terminale ou simple, qui 


se prolonge jusqu’a lextrémité aborale du filament” (van Beneden 1898, p. 34), but as far as I can 


1) Unfortunately the order of sequence of the mesenteries in Actiniaria and Madreporaria rests for the most part 
only on observations of disconnected stages and not of complete sequences of development. Whilst Mc. Mu rrich in his 
work on the phylogeny of Antinozoa (1891) thinks that Ceriantharia pass through an Edwardsia stage, he does not affirm 
this so distinctly in his recently published work (rgto). There he urges merely that Ceriantharia pass through an ‘8-mesen- 
tery stage which is common to the other Anthozoa with the possible exception of Antipatharia. Ceriantharia certainly pass 
through an 8—10—12 mesentery stage and so on, but from grounds stated above it is very improbable that a larval form 
with 8 mesenteries can be the primitive form for all Anthozoa with the exception of Antipatharia. 
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discover, no investigator has brought out the difference between the structure of the cnido-glandular 
tract in the ciliated tract region and in the single portion below the ciliated tracts. In order to 
recognise the homologies between the different filament portions of the sterile and fertile mesenteries 
in the various Ceriantharia, it is necessary however to distinguish as I have already done above, 
these cnido-glandular tracts from each other. The middle tract in the ciliated tract region I have also 
called above the median streak or perhaps better the spirocyst-glandular tract!), characterised 
by the presence of numerous thin-walled nematocysts and very numerous mucus cells. For the wavy 
filament on the sterile mesenteries of the third and fourth cycles and also for its analogue on the fertile 
mesenteries, I have retained however the old designation cnido-glandular tract. It is characterised 
by the presence of numerous, large and broad, thick-walled nematocysts, and of closely packed granular 
gland cells, whilst spirocysts are either absent or very rare. *The first tract, as A. von Heider long 
ago (1879) and later van Beneden (1898) pointed out, forms a direct continuation of the ectoderm 
of the stomatodaeum and in certain species such as Certanthus loydi, Botrucnidifer norvegicus is 
prolonged on certain mesenteries below the cnido-glandular tract as a craspedion region. The cnido- 
glandular tract on the other hand and van Beneden’s “acontia” and botrucnidae are to be regarded 
as special differentiations of the filament. 

The ciliated tract region of the filament is composed of the following parts: 

1) a median streak or spirocyst-glandular tract, which is a direct continuation of the 
ridges of the stomatodaeum. 

2) two ciliated tracts one on either side of the median streak, which are a direct continuation 
of the ectoderm and mesogloea in the furrows of the stomatodaeum. 

The ectodermal origin of the filament is adopted by v. Heider (1879) and Boveri (1889) but 
denied by O. and R. Hertwig (1879). Later van Beneden (1898) gave several grounds for an 
ectodermal origin of the filaments, and shewed the connection between the filaments and the stoma- 
todacum. I subscribe unreservedly to the opinions expressed by van Beneden on the genetic origin 
of the ciliated tract region. Of its relation to the cnido-glandular tract, the “acontia” and botrucnidae, 
I shall say more further on. 

As van Beneden has described, the attachment of the mesenteries is shifted in the most aboral 
part of the stomatodaeum. Instead of the junction of the mesenteries taking place in the longitudinal 
furrows, as it does over the greatest part of the stomatodaeum, the line of mesenterial attachment 
gradually creeps up to the ridges, so that where the stomatodaeum passes over into the filaments, the 
longitudinal furrows come to lie between the attachments of the mesenteries. 

Let us first consider a median streak. The ridge, more or less tongue-like in transverse section, 
in the most aboral parts of the stomatodaeum has become considerably shortened in all species with 
the exception of Botrucnidifer norvegicus, so that the ridges soon get broader than they are high. 
Both the ectoderm and the mesogloea partake in this flattening so that the latter forms a process 
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more or less T-shaped in transverse section. The nerve layer and the longitudinal muscle layer at 


') When speaking of nematocysts in the filaments, writers hardly ever make any distinction between thick-walled 
thin-walled nematocysts. The latter I call briefly spirocysts, without taking any decided attitude on the question 


whether the two forms do or do not shew any difference in their intimate structure or function (compare Will. 1909, 
Moroff 1909 ) 
IIIs 


and 
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the apex of the ridge broaden out, so that they come to cover the whole side of the mesogloea facing 
the centre of the body. In the thick ectoderm which covers these layers as well as the sides of the 
ridges are found the thin-walled nematocysts, spirocysts, which are characteristic of the median streak 


as contrasted with the cnido-glandular tract, and also homogeneous mucus and more sparsely granular 
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Textfigure 8. 


Textfigure 10. 
Textfigure 8—1o. Section of the ciliated tract region of the filaments some way below the stomatodaeum. Fig. 
nactis albida (Type 1), Fig. 9 of Certanthus loydit (Type 2) and Fig. 10 of Sotrucnidifer norvegicus (Type 3). 
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gland cells together with covering cells. The gland cells and spirocysts however are not uniformly 
distributed over the above surface. For, as far as I have been able to discover, these cells in all the 
species examined by me except Botrucnidifer norvegicus are aggregated at some distance from the 
stomatodaeum into two groups, forming two streaks one on either side of the mid-plane of the 
mesentery, whilst the great mass of the covering cells lie in the mid-plane of the mesentery. This 


arrangement is seen most clearly in Avachnactis lobiancoi, as the median streak is here subdivided 
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as shewn also in its shape into two spirocyst-glandular portions, separated from each other by a 
deep groove. This groove here consists exclusively of covering cells which are considerably lower 
than the other ectoderm cells in the median streak, but bear longer cilia than they, in short this 
depression is a ciliated groove. In Avachnanthus oligopodus and sarst as also in Avrachnactis albida 
the groove between the two portions of the median streak is also strongly marked, but its ectoderm 
is higher than in A. dodiancot (Textfigure 8). In C. memobranaceus, lloydit, valdiviae, P. solitarius, mut- 
liplicatus, maua, C. americanus we may also trace this subdivision of the median streak, in the fact 
that in these cases also a depression, though not so deep as in the cases previously mentioned, runs 
down the middle of the median streak (the depression is plainer in C. loydi, valdiviae, P. multiplh- 
catus, maua and C. americanus than in C. membranaceus and P. solitarius). In this depression, and 
consequently in the mid-plane of the mesentery, the ectoderan cells consist chiefly of covering cells 
with strong cilia; it is noticeable however that between the supporting cells especially in C. membra- 
naceus?) and C. lloydit scattered gland cells and nematocysts are interposed (Textfigure 9). In Botru- 
cnidifer norvegicus on the other hand (Textfigure 10, Pl.5, fig.9) no trace is found of such a differen- 
tiation of the median streak. It has in transverse section a tongue-like appearance and in outline is 
suggestive of a cnido-glandular tract. This applies also to the mesogloea, which is not in this species 
divided into two lamellae, as is the case with the species mentioned above. The median streaks thus 
shew in Ceriantharia grades of transition from a simple undivided structure (in Botrucnidifer norvegicus) 
to a separation into two well marked portions running parallel and divided by a differentiated ciliated 
groove (in Arachnanthus oligopodus and Arachnactis albida and lobiancot). 

In the aboral part of the ciliated tract region there is a gradual disappearance of this sub- 
division of the median streak in the series C. membranaceus—C. americanus, so that the median streak 
here assumes the same appearance as the median streak in Botrucnidifer. In Arachnactis lobiancot 
and aldida and also in Avachnanthus the median streak shews on the contrary a bi-partition through- 
out the whole course of the ciliated tract region, so that a well marked ciliated groove is always 
found between the two portions of the median streak. 

We now pass on to consider the ciliated tracts which consist only of ciliated supporting cells. 

Just before the stomatodaeum terminates, we have seen that its longitudinal furrows acquire 
longer cilia than higher up. When the ridges of the stomatodaeum at the transition into the 
filaments divide in the middle of the longitudinal furrows, the ectoderm in the bottom and a portion 
of the sides of the furrow on either side of the ridges passes over into the ciliated tracts. The 
ciliated cells in the sides of the furrows, through the flattening out of the ridges, come to lie on the 
underside of the median streak, whilst the ciliated cells at the bottom form a process, supported by a 

") Where the stomatodaeum passes over into the filament the median streak has often not retained this flattening 
and differentiation. Thus in the case of C. U/oydi, in the median streak on the mesenteries of the third and fourth cycles 
immediately below the stomatodaeum, not a trace is to be seen of a partition into streaks, though further down these median 
streaks also assume the same appearance as on the other mesenteries. 

*) Mc. Murrich (1910) mentions the same arrangement in Pachycerianthus fimbriatus and Ceriantheopsis americanus. 
Mec. Murrich distinguishes five streaks, one median (my median ciliated groove), two lateral distal streaks (my two portions 
of the median streak) and two lateral proximal streaks (the ciliated streaks of other writers). It seems to me hardly fitting 
to designate Mc. Murrich’s first three streaks as separate streaks, as the whole transition from a single median streak to 


a separation of the median streak into two distinct portions divided by a well marked ciliated groove takes place in the 
Ceriantharia, Topographically of course Mc. Murrich’s terms may be made use of. 
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mesogloeal lamella, which forms a continuation of the mesogloea that connects the ridges of the 
stomatodaeum. The ciliated region of the side and bottom portions which pass continuously one into 
the other without break thus forms a ciliated groove. This is well marked for the most part and 
always in the oral portions of the ciliated tract (for example in protomesenteries 2 and the meta- 
mesenteries in C. membranaceus) throughout the whole course of the ciliated region, more rarely, as 
in Arachnanthus oligopodus on the proximal portions of protomesenteries 2 and the imetamesenteries 
of the first and second cycles, it disappears through a reduction in the number of the ciliated cells 
and is indicated only by a feeble ciliated streak, though that too very soon disappears and blends 
with the craspedion region. 

The part of the ciliated tract adjoining the endoderm of the mesenteries is supported by a 
mesogloeal lamella, which in A. lodiancot, albida, Arachnanthus oligopodus and sarsi issues from the 
median streak’s mesogloeal lamella (Type 1), but in the others from the undivided mesogloeal lamella 
of the mesentery") (Type 2) — a characteristic difference probably connected with the fact that in the 
first named species the grooves of the ciliated tract are very shallow whilst in the others they are 
considerably deeper. 

The ciliated tract region of the filaments, as several investigators already have repeatedly 
remarked, is developed on all mesenteries, if the mesenteries are old enough to have acquired fila- 
ment at all. An exception is found however in the directive mesenteries, which mostly lack a 
differentiated ciliated region; only in species with well developed hyposulcus (in Avachnactis lobiancoi, 
albida and Arachnanthus and also in many of van Beneden’s Ceriantharia larval forms) is a distinct 
ciliated tract region found on the free border of the hyposulcus, but this filament region is made up 
of half only of a filament, in as much as only one spirocyst-glandular tract?) with the ciliated tract 
going with it is developed, as may easily be seen by comparing this part with the ciliated tracts on 
another mesentery, for example, of Avachnactis lobiancot. ‘This circumstance singular at first sight is 
easily explained however, if with van Beneden we regard the hemisulci together with the hypo- 
sulcus as homologous with the mesenterial filaments on the other mesenteries. For on the side facing the 
directive chamber, the hyposulcus is common to both directive mesenteries and is not divided between 
them separately, and consequently there cannot be in this case a distinct ciliated tract region for each 
mesentery, and on the continuation of the hyposulcus, the hemisulci, no differentiations of the ciliated 
tract are found on the same side facing the directive chamber. Thus it is only the half of the filaments 
remote from the directive chamber that may sometimes (in the species mentioned) be differentiated 
on the directive mesenteries, whilst the parts lying towards the directive chamber have not divided 
into distinct filament parts different for each directive mesentery. 

The ciliated tract region of the filaments is straight for the most part as in A. oligopodus, 
C. Uoydii, P. solitarius, and the most oral parts in C. membranaceus. Sometimes even in these cases 


it may be folded, but possibly except in P. solitarius this may be due exclusively to a strong con- 
:) To this group also plainly belong, according to Mc. Murrich’s investigations, Pachycerianthus fimbriatus and Ceri- 
antheopsis americanus. I can corroborate this statement with regard to the latter. PRR 
2) The second spirocyst-glandular portion and the ciliated groove running between the two divisions of the 
streak are indicated in A. lob/anco’ and Arachnanthus oligopodus. 
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traction of the mesenteries. In some species (C. membranaceus, P. multiplicatus, maua and C. americanus) 
the ciliated tract region forms craspedonemes, which below the straight ciliated region issue one 
after the other from the free border of the mesentery, and finally terminate, at least in the first three 
species, in a more or less compressed bunch’). A typical example of this successive outgrowth of cras- 
pedonemes is seen in protomesenteries 2, the so-called continuous mesenteries, of C. membranaceus, as 
also in P. multiplicatus in which the craspedonemes shew most ramification, and in which they occur on 
all metamesenteries of the first and second cycles. The bunches of the craspedonemes are seen most 
finely developed on the metamesenteries of the first cycle in C. membranaceus. The structure of these 
formations has been elucidated by O. and R. Hertwig (1879). They have shewn that the craspe- 
doneme consists of a thread-like or a flattened process of the mesogloea and entoderm, over which 
passes a descending and an ascending limb of the ciliated tract region of the filament. The ciliated 
tract region of the filament passes from one craspedoneme to another and forms a continuous covering 
of all craspedonemes. In a transverse section therefore of the craspedoneme a ciliated tract region of 
the filament is seen at the two poles and in the middle an entoderm part supported by the mesogloea 
(Textfigure 12). My investigation of the structure of the craspedoneme, whether the craspedoneme 
is simple or with bunches attached, is in complete accord with the statements of the brothers 
Hertwig. 

Before concluding the description of the craspedonemes of the region of the ciliated tracts I 
may mention a peculiar structure of a craspedoneme in the ciliated tract region of P. mauwa. Whilst 
as a rule the craspedonemes in the ciliated tract region shew a typical structure, and externally a 
flat ribbon-like form, on the two sides of which runs a layer of filament, there was found on several 
metamesenteries in the most aboral part, a craspedoneme which in transverse section had a more 
rounded shape and externally suggested an “acontium”. The anatomical investigation of these cras- 
pedonemes proved that the craspedoneme consisted of a relatively slight endoderm part which bore 
on one side, the oral, only a mesenterial filament of the ciliated tract region (Textfigure 13). So much was 
quite clear, but the constitution of the extremity of the craspedoneme I could not determine in all 
points with certainty, as the specimen was in a poor state of preservation. The part of the ciliated 
tract attached to the different mesogloeal processes certainly disappears in this case, as also the meso- 
gloeal processes, and the entoderm part is reduced in size, but apparently the portion of the ciliated 
tracts that lies close to the median streak and bounds the inside portion of the ciliated groove is still 
left. If, as I think probable, these details are correctly observed, a ciliated tract region would not 
occur in its entirety in the most distal portion of the craspedoneme, but merely an undifferentiated 


median streak with half only of the ciliated grooves. These acontium-like craspedonemes are therefore 


constituted and the same is the case with the craspedonemes of the craspedia in C. americanus, 
as we shall see below — quite differently from the acontia in the genus Avachnanthus and in Arachnactis, 


though they have the same external appearance and correspond in situation. [Compare Carl gren (1912)}. 
The ciliated tract region is best developed on the metamesenteries of the first and second 
cycles, and on protomesenteries 2, since protomesenteries 3 and the metamesenteries of the 3rd and 


') The bunches of the craspedonemes are not therefore van Beneden’s “acontia”, as this investigator considers 
possible (1898 p. 33), but doubtless Mc. Murrich’s “acontia” in C. americanus (1890 p. 138, fig. 1, P17). 
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4th cycles have much shorter ciliated tracts. This being so, the length of the ciliated tract region 
stands in inverse proportion to that of the cnido-glandular tract region, as we shall see. The length 
of the ciliated tracts varies considerably on the analogous mesenteries of the different species. 

The region of the cnido-glandular tract is always devoid of ciliated streaks. The cnido- 
glandular tract is distinguished from the median streak in the ciliated tract region by the fact that 
the epithelium contains numerous large thick-walled nematocysts') and numerous elongated, gra- 
nular gland cells, in addition to which supporting cells occur, and more sparsely, homogeneous mucus 
cells. The configuration of this tract in transverse section is always more or less tongue-like, never 
flattened, and the mesogloea of the mesenteries terminates in the filament without ramification. The 
muscles consequently, having no means of attachment to the slight mesogloeal lamella, are either 
absent or extremely feebly developed. 

The region of the cnido-glandular tract, which answers to the single wavy coiled cnido-glan- 
dular tract in Actiniaria, is best formed on protomesenteries 3 and on the metamesenteries of the third 
and fourth cycles, where it forms more or less folded (in A. oligopodus, sarsi, C. valdiviae, lloydit, B. 
norvegicus) or very wavy bands. A close examination of the metamesenteries of the first and second 
cycles and of protomesenteries 2 teaches us, however, that these mesenteries also for the most part 
bear cnido-glandular tracts, though more feebly developed. This is the case at least with all the 
Ceriantharia studied by me with the exception of the forms provided with van Beneden’s “acontia”, 
that is to say, the genus Avachnanthus, and also the metamesenteries of the first cycle in ?. maua. 
Least developed are those on protomesenteries 2 and the metamesenteries of the first cycle in C. 
membranaceus and C. americanus and on the metamesenteries of the first and second cycles in /. soli 
tartus. Better developed are those of the metamesenteries of the second cycle in C. membranaceus 
and of the metamesenteries of the first and second cycles in C. dloydiz. Yet how easily they escape 
observation, may be inferred from the fact that no investigator has called attention to the presence 
of these subdivisions of the filament on the above-mentioned mesenteries of the first and second cycles, 
and on protomesenteries 2 in adult individuals. Van Beneden for instance did not see this tract 
on the metamesenteries of the 1st and 2nd cycles or on protomesenteries 2 in C. //oydii, as appears 
from his not marking it in the diagram of his work (1808 fig. A, p. 25), nor mentioning it in discussing 
(1898 p. 22) von Heider’s “Filamentsepten” (cloisons a pelotons). On the other hand, van Beneden 
did observe them in some larval forms (1898). It is probable enough that other investigators have also 
noticed the cnido-glandular tract on these mesenteries — as Mc. Murrich in C. americanus — but 
in view of the very complicated and conflicting nomenclature of the divisions of the filament and the 
usually imperfect descriptions of the filaments, this cannot be positively settled. 

The cnido-glandular tract, as has been said, is feebly developed in some species on the meta- 
mesenteries of the first and second cycles, where it has the form of a straight or more or less winding 


thread. The simplest case is found in P. solitarius, where the cnido-glandular tract on the meta- 


1) So-called spirocysts, thin-walled nematocysts, may occur here, but very sparsely if they do, just as, conversely, 
thick-walled nematocysts may occur in the median streak on the boundary of the cnido-glandular tract. In rare cases thick- 
walled nematocysts seem to occur in greater numbers in the median streak. This is the case in 7. mava, where the cnido- 
glandular tract is absent on the better developed metamesenteries 
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mesenteries of the 1st and 2nd cycles is just a simple thread which exactly answers to the craspe- 
donemes of the ciliated tracts, but with this difference naturally, that no ciliated streaks are developed 
on it and that the ascending and descending limbs of the filament consist of a cnido-glandular tract and 
not of a median streak. The descending and ascending limbs of the enido-glandular tract are separated 
by an endoderm portion. The cnido-glandular tract on the metamesenteries of the first and second 
cycles in P. solitarius consists then, we may say, simply of a craspedoneme. From this starting 
point a number of intermediate stages are found, leading up to the very wavy cnido-glandular tract 
of the metamesenteries of the 3rd and 4th cycles. For no more than between the craspedonemes of 
the ciliated tract region and its bunches of craspedonemes, is there any essential difference between 
the simple craspedoneme of the cnido-glandular tract and the much coiled filament of that region. 
The simple craspedoneme of the ciliated tract region has its counterpart in the simple craspedoneme 
of the cnido-glandular tract, the bunches of tightly compressed craspedonemes in the ciliated tract 
region are represented in the cnido-glandular tract by the very wavy coils on the metamesenteries of 
the third and fourth cycles in a number of species. 

The Craspedion region (Filamentchenregion Carlgren 1912). 

The Craspedion is the name I have given above to that part of the filament, where the 
course of the median streak (spirocyst-glandular tract) is simple without ciliated tracts. 
They occur on the one hand in species with “acontia” (consequently in Avachnactis lobtancot, albida, 
Arachnanthus oligopodus and sarst) on mesenteries of the first and second cycles in an oral direction 
from the “acontia”, between these and the ciliated tract region, and on the other hand they are 
found on mesenteries, which are very long, have cnido-glandular tracts running to no great distance 
from the stomatodaeum, which is the case with protomesenteries 2 and the metamesenteries of the 
first and second cycles in C. lloydii, vogti and C. americanus, with the metamesenteries of the 2nd 
cycle in P. maua, and with all mesenteries but the directive in Botrucnidifer norvegicus. In C. lloydit 
and vogt they take up the greatest part of the length of the mesenteries below the cnido-glandular 
tract, and the same thing happens on the metamesenteries of the first cycle in Ceriantheopsis americanus. 
In 4. norvegicus they stretch between the cnido-glandular tract and the botrucnidae at the aboral 
extremity of the mesenteries. But the craspedion region is very rudimentary in B. norvegicus on the 
metamesenteries of the third and fourth cycles. 

Form and structure of this region alike vary to some extent among the different Ceriantharia. 
As regards form at least, this is connected with the varying appearance of the filaments. In structure 
the craspedion mostly corresponds with the median streak; but in C. lloydii, C. americanus and A, oligo- 
fodus, the most aboral portion has a more composite character, in as much as thick-walled nemato- 
cysts become more common in this part. In Avachmact?s lobiancot the craspedion region remains of 
exactly the same structure as the median streak of the ciliated tract region; also the craspedia are 
very short here and form a very inconsiderable section between the ciliated tract region and the 
“acontia”. 

In Avachnanthus oligopodus the craspedia form the longest part of the filament. On the dis- 
appearance of the groove of the ciliated tracts by the coalescence of the borders of the groove the 


ciliated tract passes on towards the aboral side as a small streak on either side of the mesentery, but 
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very soon disappears, so that only the median streak remains, in the form of a craspedion. The craspedia 
are to begin with and for the greatest part of their course of the same structure as the median streak, 
save that the ectoderm of the craspedion region is lower, less prominent and that the groove between 
the parallel bands of the spirocyst-glandular tract is not so deep. In the most aboral portion these 
bands gradually coalesce. The ciliated groove between them disappears, so that the craspedium now 
presents itself as a uniform structure with epithelium of the same height, which in transverse section 
shews as a broad flat layer. Here in particular the craspedia are smaller in cross-section than the 
median streak in the ciliated tract region. In the most aboral portion of the craspedion we now 
find in addition to spirocysts very large thick-walled nematocysts especially near the limit of the 
ectoderm. These nematocysts have the same appearance as in the eutoderm of the mesenteries. They 
present much the same appearance in Avachnactis albida. 

In C. Hoydi the craspedia are fairly broad adorally, but taper off in the aboral direction and 
sink more and more into the entoderm, so that in transverse section they present a small oval with 
the longer axis in the mid-plane of the mesentery. The craspedia contain in the aboral part very 
numerous large thick-walled nematocysts, which gives the craspedia a more mixed character. 

In Botrucnidifer norvegicus the craspedia are broad and consist chiefly of gland cells, whilst 
nematocysts are more sparse, 

In P. maua the craspedia are narrow and contain a very thin sprinkling of nematocysts, if 
any at all. 

The craspedia in Ceriantheopsis americanus are very broad throughout their whole course and 
except in the lower part they contain, in addition to supporting cells, principally thin-walled nemato- 
cysts and homogeneous gland cells. The muscular layer is quite well developed. In the most aboral 
part is found on the metamesenteries of the first cycle a thread-shaped craspedoneme (compare 
p. 26). This shews a different structure. Whilst the homogeneous glands cells are still to be found, 
numerous granular gland cells now present themselves. The thin-walled nematocysts disappear almost 
entirely, and in their place thick-walled nematocysts are uow met with in very large numbers. The 
muscular layer too is distinctly feebler than in the upper part of the craspedion. 

As we have seen, not only the ciliated tract region and the cnido-glandular tract 
but also the craspedion region may thus form craspedonemes, though in the latter case 
they are more diminutive and consist of a single thread only. The craspedoneme in the craspedion 


= 


region of C. americanus is no doubt suggestive of the structure of the cnido-glandular tract, by the 
presence of thick-walled nematocysts though the accordance is not complete: still as in C. loydi and 
Arachnanthus oligopodus thick-walled nematocysts also occur in the under (aboral) portions of the 
craspedia. We shall hardly be going too far in regarding the single craspedoneme in the most aboral 
part of the mesenteries of C. americanus as a differentiation of the craspedion. For if we regard this 
craspedoneme as a differentiation of the cnido-glandular tract, we should have in C. americanus on 
protomesenteries 2 and on the longer more developed metamesenteries of the first cycle two portions 
of the gnido-glandular tract, separated from each other by a very long craspedion region, a circum- 


stance very hard to explain. 
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As we shall see, the position and structure of these craspedonemes in C. americanus throws 
some light on the real nature of the organs which van Beneden has called acontia and made homo- 
logous with the acontia of Actiniaria. 

“Acontia”. 

Van Beneden has described as acontia certain thread-shaped, single or slightly branched 
organs at the aboral end of various Ceriantharian larval forms. Van Beneden gives the following 
account of the structure of the acontia in general. Around the central mesogloeal axis of the thread 
spreads an entodermal longitudinal musculature. The epithelium that covers the mesogloea, contains 
principally nematocysts and gland cells in large numbers, and in addition to these, supporting cells. 
He has in some cases observed that the acontia do not issue from the border of the mesentery, but 
that their attachments are somewhat lateral. This fact, as also the circumstance that the nematocysts 
are so numerous in the acontia, tells, he thinks, in favour of the view that the acontia ave practi- 
cally stinging batteries and that they are homologous with the acontia of Actiniaria. At the same 
time he finds a few, though trifling differences in the acontia of Ceriantharia, namely (p. 31) “forme 
de axe mésenchymatique, uniformité de structure de lépithélium sur tout le pourtour de l’axe, carac- 
teres de Tépithélium”. In point of origin van Beneden considers the acontia to be endodermal 
formations in distinction from the ectodermal filaments, a view which is supported by the fact that 
the large nematocysts found in the acontia are exactly like those which occur in the entoderm of the 
mesenteries. Lastly he holds the acontia to be homologous with the botrucnidae. 

These views of the structure and homology of the acontia were probably formed by van 
Beneden in consequence of an imperfect examination of the acontia. As the bent form of the acontia 
makes it often difficult to prepare satisfactory transverse sections from any point in the acontium’s 
length, I surmise that van Beneden’s cross sections were as a rule taken from the distal portion 
of the acontium only, whilst of the proximal portion they were usually longitudinal or oblique. 
And in fact the study of sections so taken really does suggest such a theory of the structure of the 
acontia. But a closer investigation of the acontia shews in my opinion that, in the matter of the 
structure and homology of the acontia, van Beneden has been mistaken in several important points. 
The acontia are practically a continuation and differentiation of the filaments and consequently — 
assuming as is probable that the filaments are ectodermal — are themselves ectodermal; only a part 
of the acontia, that, namely, in which the large thick-walled nematocysts are numerous, is endodermal. 

I have examined “acontia” both in the Ceriantharian larval forms Avachnactis lobiancot and 
albida and in the Ceriantharium adult forms Avachuanthus oligopodus and sarsi. The acontia of Arach- 
nactts albida, Arachnanthus oligopodus and sarsi correspond almost exactly in structure, whilst the 
acontia of A. lobianco? look more like the acontia of Ovacéis, a larval genus described by van Beneden, 
in that they contain very numerous nematocysts in the entoderm part, whilst these are infrequent in 
the other species examined. Before I describe the structure of the acontia, I wish to lay stress on the 
fact, that the formations I have examined are the identical ones to which van Beneden applied the 
naine. In as much as van Beneden examined in the first place the threadlike processes at the 


aboral pole of the longest mesenteries of Avachnactis albida and designated them as acontia, it is quite 
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out of the question that I can have had before me any other formations than van Beneden’s acontia.!) 
Nor do I think it probable that van Beneden meant to denote by the term “acontia” threads of 
unlike structure, that is to say, that van Beneden’s acontia are heterogeneous formations — but 
that is a point which cannot be definitely cleared up until van Beneden’s Ceriantharian larval 
forms have been examined afresh. 

In Avachnanthus oligopodus, as 1 shew in another work (Mittheilungen z. Stat. Neapel 1912) 
the acontia are in the form of a thread, which in transverse section is oval in shape. The craspedion 
region is continued in the acontium, forming a stronger ascending limb and a slighter descending one. 
In the most distal portion of the thread the two limbs of the filament run so close together, that no 
boundary can be detected. Towards the base the descending limb gets thinner, so that on both sides 
of it an endoderm part becomes visible and divides one limb from the other. At the base of the 
“acontium” in Arachnanthus oligopodus the descending limb has disappeared, so that the thread con- 
sists here merely of an ectodermal part, the ascending limb of the filament, and an endoderm part 
going with it. 

In Avachnactis albida the descending limb lasts longer on the free border of the mesenterial 
thread, so that both limbs are met with at the base of the “acontium”. The histological structure of 
the acontium filament is rather different from that of the craspedion region. Supporting cells occur, 
but the great bulk of the ectoderm is made up of mucus cells, and there is found only a thin 
sprinkling of spirocysts and thick-walled nematocysts. The longitudinal muscles which are restricted 
solely to the ectodermal part, are found in the distal portion of the acontium, where the fila- 
ments enclose the whole mesogloeal surface, to run in a continuous layer all round the mesogloea: 
on the other hand towards the base of the acontium the longitudinal muscles are differentiated into 
two groups, one for each limb of the filament, or else (in A. ol¢gofodus) only one group is found at 
the descending limb. The mesogloea in A. olzgopodus shews signs of breaking up about each limb 
of the filament. The endoderm cells are almost exclusively supporting cells, only very rarely do we 
find a large thick-walled nematocyst. In Arachnanthus oligopodus, sarst and Arachnactis albida, all 
whose acontia agree in structure, the function of the “acontium” therefore is not that of a sting 
battery. 

Regarding the structure of the acontia in Avachnactis lobiancot, the account I have elsewhere 
(1912) given on another page is not so complete as that of dvachnactis albida and Arachnanthus oligo- 
podus, as the sections of the basal portion were taken lengthwise, of the distal portion transversely 
or obliquely, still I have obtained transverse sections approaching so nearly the basal portion that there 
also the nature of the acontia is made clear. For, in the first place, it plainly appears that the “acon- 
tium” consists of an ascending and a descending limb of the filaments, containing principally glaud 


cells. In the second place I have succeeded in ascertaining the important fact, that the large nema- 


1) Me. Murrich (rgro) seems in contrast to Cerfontaine (1909, p. 686—87) to regard the “prolongements filamen- 
teux” in Arachnanthus oligopodus as acontia. At the same time Mc. Murrich, who has examined a number of larval forms 
with acontia, states that he has nothing to add to the description of the acontia given by van Beneden. Cerfontaine’s 
description of these organs however, which according to my investigations fully agree with van Beneden’s acontia in 
Arachnactis albida, differ materially from yan Beneden’s descriptiou. Cerfontaine’s account of thé “prolongements fila- 
menteux” in 4. oligopodus agrees substantially with mine of the acontia. 
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tocysts which occur in great numbers, are situated betwen the two limbs of the filament, that is to say, 
they are set in the endoderm. The entodermal part of the acontium thread is slightly larger here 
than in the species mentioned previously. 

The threads which van Beneden called “acontia” are thus in my view composed in the 
main in the same way as the craspedonemes of the ciliated tract region in Cerianthus membranaceus 
or a craspedoneme of the cnido-glandular tract in P. solttarius, in the respect, that is, that they are 
composed of an ascending and a descending limb of the filament, which encloses an 
endodermal process of the mesentery. The only difference is, that here the endodermal part 
is reduced in size much more than in the craspedonemes alluded to, and to such an extent that the 
entoderm in the distal portion of the acontium completely or all but disappears, so that the two limbs 
of the filament become completely or all but contiguous (textfigure 14). 

If we may thus assimilate the “acontium” to a craspedoneme, the question arises whether the 
principal part of the acontium, namely the filament part, is a differentiation of the median streak and 
in that case of the craspedion, or whether it is to be regarded as a modification of the cnido-glan- 
dular tract. ‘To answer this question, the only sure data for our guidance are to be found in the 
structure and situation of the “acontia”. To take first the situation of the “acontium” and of the cnido- 
glandular tract, it would seem at first sight to be of no use in establishing an homology, because 
the cnido-glandular tract of the metamesenteries of the first and second cycles as well as of proto- 
mesenteries 2 does not occupy the same position in the different Cerianthidae. If, for instance, we 
look at Pachycerianthus muttiplicatus and Cerianthus lWoydit, both of which have very long meta- 
mesenteries, and at protomesenteries 2 of Cerianthus membranaceus, we find that on the mesenteries 
in question the cnido-glandular tract is situated not far from the stomatodaeum in C. Woydiz, but in 
the other two cases in the most aboral part of the mesentery. We find however on closer examina- 
tion, that this difference depends on the varying length of the ciliated tract region in the different 
species. For, if we examine the disposition of the different parts of the filament, we find that in 
immediate proximity to the aboral border of the stomatodaeum a ciliated tract region is developed, 
next comes a cnido-glandular tract in the aboral direction, and lastly in many species a craspedion 
region which at its aboral end may form a craspedoneme (in C. americanus). In other words, the 
cnido-glandular tract lies between the ciliated tract region and the craspedion region. Now, as on the 
mesenteries that bear “acontia” in Arachnanthus and Arachnactis s. str. — the ciliated tract region 
passes immediately into the craspedion region without forming a cnido-glandular tract region, and the 
“acontia” are situated at the aboral end of the craspedion the situation of the “acontia” tells in favour 
of the hypothesis that they are differentiations of the craspedion. 

Secondly, the anatomical structure of the “acontia” in Arachnanthus and Arachnactis albida leads 
us to a similar conclusion. For, if we exclude supporting cells, the great bulk of the filament part of 
the acontia is composed, as we have seen, of gland cells and these mucus cells, whilst nematocysts 
are so rare as scarcely to count as a special feature at all. A longitudinal muscle layer is also de- 
veloped, which, like the filament part itself, is ectodermal. 

The presence in the acontia of the numerous homogeneous gland cells and the extremely 


well developed longitudinal muscles, which are very rare in the cnido-glandular tract if not entirely 
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absent, whilst they are characteristic of the median streak in the species bearing acontia, thus tends 
to shew that the acontia in A. oligopodus and sarst and in the typical species of the larval genus 
Arachnactts are differentiations of the median streak, that is, of its continuation, the craspedion') whilst 
there is nothing essential to their structure that suggests the cnido-glandular streak. 

If then the acontia in question are differentiations at the aboral end of the craspedion they 
ought to be homologous with the craspedonemes of the craspedia in Ceriantheopsts americanus, 
though the development of these two organs would have taken a different course. In that case the 
“acontia” have retained the mucus cells of the median streak and augmented them, and the muscle 
layer of the streak has not been lost, but on the other hand the descending and ascending limbs of 
the acontium filament have drawn close together through the reduction of the endoderm part, the 
acontium becoming rounded and presenting an oval form in transverse section. The said craspedo- 
neme from the craspedia, on the contrary, has reduced the number of mucus cells and_ spirocysts 
and lost the muscle layer almost entirely, but on the other hand granular gland cells and thick-walled 
nematocysts have arisen in greater numbers — just as thick-walled nematocysts have been developed 
in the most aboral portion of the craspedion in several of the species not provided with acontia (as 
in C. lloyd) — though the form of the craspedoneme has undergone no change but corresponds 
with that of a craspedoneme from the ciliated tract region. 

My study of the “acontia” in Ceriantharia has thus led me to a different conception of their 
structure and origin from van Beneden’s. It is now clear, I think, that van Beneden’s views 
on this point must be considerably modified. Above all we must insist that the principal parts of 
the “acontia” are ectodermal (granted that the filaments themselves are ectodermal formations’), 
which seems highly probable), further that the “acontia” are not sting batteries in the same sense as 
the “acontia” in Actiniaria, for either the large thick-walled nematocysts are very sparse or if they 
are found in larger numbers it is in the endoderm part of the “acontium” only. Mucus cells on 
the contrary are to be found in great numbers. Under these circumstances the propriety may well 
be questioned of homologizing, as van Beneden does, the “acontia” of Ceriantharia and the acontia 
of Actiniaria, the latter of which probably have no nematocysts in the entoderm. In my view the “acon- 
tia” of Ceriantharia have nothing in common with those of Actiniaria, and it would be more correct 
to give the “acontia” of Ceriantharia another name, such as muco-craspedonemes, At the most 
we can only speak of acontium-like threads in Ceriantharia, and that mainly with reference to their 
outward form. I ought to mention besides, before leaving the subject of the acontia in Ceriantharia 
and Actiniaria, that van Beneden’s statement, that their attachment with the mesenteries corre- 
sponds in the two groups, does not hold good. Van Beneden says that he has many times noticed 
that the acontia run laterally in Ceriantharia at the point of junction. I have thought I noticed 
myself an attachment of this kind, but this circumstance depends in my opinion on an irregular con- 


1) As the median streak and the craspedion correspond in structure, and the first is continuous with the ectoderm 


of the stomatodaeum, they are doubtless to be regarded as primary filaments from which the cnido-glandular tract has been 
developed. 

2) Independently of the morphological support given above for the ectodermal origin of the filament we may adduce 
the fact that the mesenteries in the development zone do not acquire filaments until they have reached the lower border of 
the stomatodaeum. 
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traction of the two sides of the mesenteries, and this is confirmed by the fact that the filaments also 
sometimes appear to take a lateral course. The resemblance in the attachment of the acontia in the 
two groups is thus quite superficial. 

Although I cannot therefore concur with van Beneden’s view of the acontia in several 
points, I am nevertheless at one with him provisionally (pending a closer investigation of the botru- 


cnidae of Botruanthus) in regarding the “acontia” as homologous organs with the botrucnidae. 


Cnidorages and Botrucnidae. 

As is well known, van Beneden (1898) has given a description of some peculiar organs, to 
which he has given the name botrucnidae. They were aggregations resembling clusters of grapes 
formed at the aboral end of the mesenteries and on their freesedge. Each grape, which when isolated 
van Beneden called a cnidorage, was attached to the mesentery by a stalk. The cnidorages were 
exclusively epithelial and entodermal globular formations, which contained two kinds of cells besides 
supporting cells, namely nematocysts and mucus cells, the latter always in very small numbers. The 
nematocysts were partly large thick-walled ones, partly thin-walled (spirocysts) larger or smaller. The 
clustered botrucnid-grapes were in no wise distinguishable (lc, p. 127) from the isolated ones, save 
that the former possessed a stalk. Van Beneden then equally considered the Botrucnidae to be 
exclusively epithelial and entodermal organs and to be homologous with the acontia, 
on the ground that they occupy the same position as the acontia in the larval forms that bear acontia. 

Adult forms of Ceriantharia bearing botrucnidae have not however been described by van 
3eneden, though he mentions that he has found such organs?) in C. oligopodus. Two years ago 
Torrey and Kleeberger (1909) found cnidorages in one of the Ceriantharia described by them, 
Cerianthus benedent Vf 1 rightly understand Torrey and Kleeberger’s descriptions they are to 
be found on the mesenteries of the first and second cycle partly and principally on the craspedoneme 
bunches that are on about the same level as the cnido-glandular tract (“the coiled mesenterial filaments”) 
in the third and fourth cycle, partly on more dispersed craspedonemes issuing from the border of the 
mesentery nearer the aboral side’), As regards the homology of the cnidorages Torrey and Klee- 
berger come to the conclusion, that since the cnidorages have appeared only on filaments that 


“correspond perfectly to the filaments figured by van Heider for C. membranaceus”, they cannot be 


homologous with the acontia, which according to van Beneden “differ totally — in position, mor- 
phological value, structure and function — from these filaments in C. membranaceus”. 


') Cerfontaine the author of the name C. olfeopodus, in his exhaustive account of this Cerianthid (1909) does not 
mention the occurrence of botrucnidae. I myself, in examining a species, which was unquestionably the same as Cerfon- 
fontaine’s, failed to see any botrucnidae either. Consequently van Beneden’s C. olzgofodus must be a different species. 

*) Unfortunately Torrey and Kleeberger haye apparently not made a close anatomical study either of filaments 
or cnidorages, at any rate they give neither an anatomical description nor figures of anatomical details concerning the fila- 
ments for which reason it is very difficult to determine the orientation of the different parts of the filaments. The ques- 
tion is whether the “compact bunches on the mesenteries of the first and second orders” are really craspedonemes or, as 
seems more likely, cnido-glandular tracts as in Botrucnidifer. If these “compact bunches” are really craspedonemes, then 
these bunches are quite differently situated from those in Ceranthus membranaceus and Pachycerianthus multiplicatus, where 
they are found at the aboral end of the mesenteries. Further, I dont understand what Torrey and Kleeberger mean, 
when they drawn a distinction between “cycles” and “orders”, On p. 122 they inform us that cnidorages appear on the 
mesenteries of the third and fourth cycles, on p. 123 that they are found on the mesenteries of the first and second orders. 


CERIANTHARIA. we 


I have described above a Cerianthid with botrucnidae, Lotrucnidifer norvegicus. Botrucnidae 
occur in this species on protomesenteries 2 and 3, on the first quartette of metamesenteries, and on 
the longest mesenteries of the second. Their position is the most aboral part of the mesenteries, that 
is to say, they occupy exactly the same position as in the larval forms described by van Beneden. 

In the first place as to the histological structure of the isolated cnidorages, it is possible that 
in certain cases van Beneden may be right in his statement that they consist only of epithelium, 


in certain isolated cnidorages however I have succeeded in as- fib 


SN 


certaining beyond all doubt the presence of a mesogloeal por- 
tion (figs. 7, 8, Pl IV.). The stalked botrucnid-grapes also are 
otherwise constituted, according to my investigations, than as van 
Beneden describes. They are not simply an epithelial formation, 
the mesogloea enters into the composition of these 
grape-like organs. That is, the mesogloea of the mesentery is 
continued into the botrucnidae, ramifying like a tree and giving 
off a branch to each botrucnid-grape (Textfig. 11). The mesogloeal 
process passes through the grape-stalk and broadens out at the 
base of the berry forming a sort of cup or funnel. From this 
cavity thin threads apparently proceed in the direction of the un- 
attached side of the grape, though the course of such extremely 
fine threads is hard to follow. In any case the mesogloeal pro- 
cesses sustain the usual supporting cells, which cover the outside 
of the basal portion of the grape, and within the cavity lie the 
bases of the very large thick-walled nematocysts, which are set 
close together and project outwards towards the periphery of the 
grape. Between the thick-walled nematocysts lie the thin-walled 
ones, the smallest of which are just below the free surface of the 


supporting cells. 


Textfigure 11. Sotrucnidifer norvegicus. 


It holds good therefore that the botrucnidae andiienidos) vasa. 6p utelcelain aad: emesenitery 

rages contain not merely epithelial but also mesogloeal parts. with botrucnidae. On some of the botru- 

; ; : cnid-grapes only the epithelial elements 
Van Beneden, as already said, regards both the acontia Bet sectioned: 


and the botrucnidae as endodermal organs. I cannot endorse this 

view: everything points rather to the ectodermal origin of both acontia and botrucnidae. As I 
have said above, they issue from the most aboral portion of the craspedion and come into immediate 
contact with the filaments. Whilst the acontia are continuous with the craspedion the botrucnidae 
are separated from the craspedion; the latter circumstance however is a consequence of the structure 
of the botrucnidae, in as much as in them the filament part is broken up into a number of lobes. 
Moreover the presence of numerous spirocysts is a point in favour of the comparison of the botrucnidae 
to the craspedion. And the statement of Torrey and Kleeberger that the cnidorages in Lofru- 
anthus occur on craspedonemes points the same way. If the filaments are ectodermal in the first 


place, and this van Beneden himself assumes, then the botrucnidae are ectodermal also. Only the 
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stalk of the botrucnidae will be entodermal. It is difficult however to draw a hard and fast line be- 
tween ectoderm and endoderm. And probably some cells at the base of the botrucnid-berry on the 
outside of the cup are endodermal. 

Lastly as regards the homology of the botrucnidae, my view at the present time, as I have 
said before, coincides with van Beneden’s, that they are homologous with the acontia, 
amongst other reasons because both in van Beneden’s larval forms and in Botraucnidifer norvegicus 
they form like the acontia the most aboral part of the craspedion region. It is true that the botru- 
cnidae of Botruanthus benedent appear to have a different position on the mesenteries, but as it is 
very hard to determine the precise distribution of these botrucnidae, of which I may add, judging 
solely by the account of Torrey and Kleeberger, we have no very exact description, and as such 
distribution is totally at variance with that in the remaining*Ceriantharia provided with botrucnidae, 
I am unable at present to pay much heed to these investigations. Nor is it beyond the bounds of 
possibility that the botrucnidae of these writers are not identical with the organs so named by van 
3eneden. In their inner structure it is important to notice that the botrucnidae occupy an inter- 
mediate position between the acontia and the craspedonemes of the craspedion. It is true that they 
are quite different in shape, for instead of presenting the thread-like appearance of the acontia and 
the craspedonemes, they are split up into a large number of grape-like organs. But such a circum- 
stance need not preclude the essential homology of these organs, and the less so as an interruption 
of the filaments may occur also in other Anthozoa. In Scylophorus antarcticus for instance and in 
some other soleless Actiniarian forms I have found a discontinuity of the ciliated tracts, and in Cali- 
actis (Sagartia) parasitica the filaments on the least developed mesenteries shew interruptions in 
several places in the ciliated tract region. Now if we imagine that a strongly coiled filament part 
has parted in a large number of places and that each section so formed has rolled itself up, we shall 
have an organ corresponding in form to a botrucnid. As to their anatomical structure, they have 
reduced the number of mucus cells, and augmented the spirocysts and the thick-walled nematocysts, 
but without developing any granular gland cells. 

sringing into relation all the morphological data given above, I think that we are bound, at 
least until further light is thrown upon the matter, to admit the homology of the botrucnidae of Bo- 
trucnidifer and of van Beneden’s larval forms with the acontia of the genera Avachnanthus and 
Arachnactis and with the craspedonemes of the craspedion region in Ceriantheopsis americanus. 

3efore I conclude, it may be convenient to give a short summary of the different kinds of 
craspedonemes found in Ceriantharia, with some diagrams. 

As we have seen, craspedonemes may be developed as well — or rather more — from the ciliated 
tract region of the filaments as from the cnido-glandular tract and from the craspedion region, though 
in a more or less modified form. All these craspedonemes, — I disregard the botrucnidae — are 
flat or show themselves in transverse section as slightly rounded processes, in the middle of which 
is an entodermal and a mesogloeal axis, and whose free edge is covered, for the most part at least, 
with a filament part. There is thus found as a rule a from the oral side ascending limb of the fila- 
ment and a descending limb. Only in the most aboral craspedoneme in the terminal portion of the 


filament in /. mauwa does the descending limb appear to be absent. A transverse section of the cras- 
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pedoneme or “acontium” thus intersects as a rule both the ascending and the descending limb; only 
at the base of those craspedonemes in which the filaments come to an end, is there no descending 


limb to be found. 
The craspedonemes of the ciliated tract region are of two kinds. 


Textfigure 13. 


Textfigure 12. 


Textfigure 14. 


Textfigure 15. Textfigure 16. 


Textfigures 12—16. 
Fig. 12. Section of a craspedoneme in the ciliated tract region of Ceriantheopsis americanus. 
aboral craspedoneme in the ciliated tract region of Pachycerianthus maua, Fig. 14. Section of the craspedoneme-like cnido- 
glandular tract of Pachycerianthus solitarius. Fig. 15. Section of a so-called “acontium” (mucus-thread) of drachnanthus of: 
podus. Fig. 16. Section of a craspedoneme in the craspedion region of Ceriantheopsis americanus, All sections from about 
the middle of the respective processes. 


Fig. 13. Section of the most 


1) Craspedonemes of the normal type which occur in many species usually in great numbers, 
and have a filament limb on each side. They are found for example in C. membranaceus, P. multi- 
membranaceus, P. multiplicatus they are 


plicatus, maua, C. americanus (Textfig. 12). Often, as in C. 
10* 
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found aggregated at the aboral end of the ciliated tract region, forming bunches. These bunches 
answer to the wavy coils of the cnido-glandular tract. 

2) Craspedonemes which possess only an ascending limb of the filament (Textfig. 13). This 
is the case in P. maua. Here evidently the filament has not yet reached the aboral side of the cras- 
pedoneme in the course of its growth. 

The cnido-glandular tract more rarely forms a craspedoneme and only on mesenteries 
whose cnido-glandular tract region is extremely slight. This is so with certain mesenteries of Pachy- 
cerianthus solitarius (Textfig. 14) and sometimes in Cerzanthus lUoydu. Still the wavy coils of the 
cnido-glandular tract correspond, as already mentioned, to the bunches in the ciliated tract, though 
they may not display such thread-like formations as the ciliated tract, but even so the cnido-glan- 
dular tract traverses processes of mesenterial entoderm and nresogloea. 

The craspedonemes of the craspedion region are met with partly in the form of acontia 
partly in the form of craspedonemes undifferentiated in outward appearance. 

The “acontia” are rounded in trausverse section. The filamentous part consists mainly of 
mucus cells: they are provided with an ectodermal muscle layer. In the endoderm numerous nema- 
tocysts may sometimes (often?) be developed. Typical “acontia” are found in Avachnanthus and in 
Arachnactis albida (Textfigure 15). 

The more undifferentiated craspedonemes of the craspedion region retain partially the 
mucus cells and spirocysts, but have developed in addition granular gland cells and thick-walled 
nematocysts. Such craspedonemes have hitherto been met with only in Ceriantheopsits americanus 
(Textfigure 16). 

Finally, as modified craspedonemes of the craspedion region may be regarded the Botru- 
cnidae. Typical botrucnidae are found in Lotrucnidifer norvegicus and in many of van Beneden’s 


Ceriantharia-larval forms (Textfigure 11). 
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Explanation of the Plates. 


Explanation of letters. 


acontium. 

botrucnidae. 

bunches of craspedonemes in the ciliated 
tract. 

craspedonemes of the ciliated tract. 
column. 

cnidorages. 

directive loge. 

directive mesenteries. 

endoderm. 

ectoderm. 

Craspedia (Filamentchen). 

ciliated streaks. 

maeandric bands of the cnido-glandular tract 
(Nesseldriisenstreifen s. str., le hlament 
pelotonné). 

gonads. 

hyposulcus. 

granular gland cells. 

longitudinal muscles. 

labial tentacles. 


mesogloea. 
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3) #,. tmetamesenteries of the 1, 2, 3 
4 cycles. 

craspedoneine of the craspedia. 

lateral portions of the median streak. 
median portion of the median streak. 
craspedoneme of the cnido-glandular tract. 
median streak of the filaments. 

marginal tentacles. 

multiplication zone. 

nematocysts (dickwandige Nesselkapseln). 
cnido-glandular tract. 

ovarium. 


P,, P;, P;. 1%. 2. 3. Protomesenterium: 


tm, 


mucus cells (homogene Drtisenzellen). 
ridges supported by the mesogloea in the 
aboral part of the stomatodaeum. 
siphonoglyph. 

spirocysts. 

stomatodaeum. 

testes. 


transversal muscles. 


Plate I. 


Fig. 
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Plate I. 


Pachycertanthus multiplicatus. 
Natural size. 
Section of three mesenteries with the adjacent parts of the stomatodaeum and column. Ecto- 
derm of column not shewn. 
Section of a portion of a marginal tentacle. 
Section of a hemisulcus with adjacent portion of directive mesentery. 
Section of craspedoneme (Mesenterialfaden der Flimmerstreifenregion). 
Section of cnido-glandular tract (“the simple portion of the mesenterial filament” — “Nessel- 


drtisenstreifen”, “le filament pelotonné”). 


= 


I 


Ceriantharia. Tab: 


"ell 


lor 


] 
A 


Cal 


Ingolf Expeditionen. V3. 


SOY SATE 


7 


Akl del 


Ee, 


- 


Plate Il. 


HW 


TINY SHY DN 


jo) 


Plate II. - 


Pachycerianthus multiplicatus. 
The second protomesentery (P. 2) x 1?/,. 
The third protomesentery (P. 3) >< 1%/. 
The second (sterile) metamesentery > 1!/,. 
The third (fertile) metamesentery >< I!/2. 
the fourth (sterile) metamesentery < 1?/,. 
The fifth (fertile) metamesentery (first metamesentery in the second quartette) >< 1'/,. 
Part of a mesentery with craspedonemes. 


» » » » > at their lowest extremity. 


The very slight cnido-glandular tracts on the metamesenteries of the first and second cycles 


(figs. 4, 6) are not shewn in those figures, nor in fig. 8. 
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Plate III. 


Fig. 


Plate III. 


Cerianthus Uoydir. 
Section of a portion of the column and siphonoglyph in the upper part of the latter. 
Section of the same parts in the lower part of the stomatodaeum. 
Section of a portion of the stomatodaeum and mesenteries at the point where the stomato- 
daeuni passes into the filaments. 
Section of two of the processes supported by mesogloea, from the lower part of the stomatodaeum. 
Section of a part of the siphonoglyph. 


Section of a part of a mesentery with a craspedion (Filamentchen). 
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Plate IV. 


Plate IV. 


Figs. 1—3. Avrachnactis albida. Figs. 4, 5. Certanthus loydi. Figs.6—8. Botrucnidifer norvegicus. 


1. Section of two mesenteries at the extreme aboral border of the stomatodaeum. 

2. Similar section roy below that of fig. 1. 

3. 2 » 160% » » » 

4. Section of a craspedoneme of the cnido-glandular tract on a mesentery of the second cycle. 
5. Section of about half a young specimen a little before the stomatodaeum. 

6. Section of the column and a mesentery with botrucnidae. 


7, 8. Sections of cnidorages. In fig. 8 is seen the mesogloea stalk which connects the cnidorage 


with the mesentery. 
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Plate V. 


Fig. 1-6. Certantheopsis americanus. Figs. 7, 8. Avrachnactis albida. 
Figs. 9, 10. Botrucnidifer norvegicus. Fig. 11. Certanthus loydi. 


of a craspedoneme of a craspedion some way from the extremity. 
section nearer the base of the craspedoneme. 


of a portion of a fertile mesentery in the region of the sexual organs, together with 


craspedion. 


Section 
Part of 
Part of 
Section 


Section 


of the aboral portion of an hemisulcus. The hemisulcus is the part shewing cilia. 
the second protomesentery in the craspedoneme and cnido-glandular tract region. 
a mesentery with a craspedoneme of the craspedion region. 

of a portion of a mesentery with a craspedion in the oral portion of the latter. 


of a portion of a young specimen in the upper part of the hyposulcus, to shew that 


the directive mesenteries exhibit the same arrangement of the musculature as the rest of 


the mesenteries. 


Section 


Part of 


of filament in the ciliated tract region a little below the stomatodaeum. 
a mesentery with a craspedion. 


» at the aboral end of the animal. 
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THE LOCALITIES, DEPTHS, AND BOTTOMTEMPERATURES OF THE STATIONS. 


1895—1896, 


Depth | | Depth 
Station Lat. N. | Long. W. in _Bottom- | Station | Lat. N | Long. W in Bottom- 
Nr. | ‘| Danish | temp. | Nr. | | Danish | temp. 
fathoms | | | fathoms | 
= = = : —- = i = : 
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eS present paper on the Zoantharia (Zoanthidae) has been drawn up according to the same plan 

as my report on the Ceriantharia of the Ingolf-Expedition. Thus, it comprises not only the 
Zoautharia collected during the Ingolf-Expedition but also all the other northern and arctic forms of 
this group of animals which have been sent to me for examination, especially from the Riksmuseum 
in Stockholm but also from the museums in Copenhagen, Upsala, Bergen, Trondhjem and ‘Tromso. 
Besides, I have had the opportunity of examining some forms from the museums in Vienna and 
Berlin. To the chiefs of the Invertebrate departments or the custodians of the Coelenterata at these 
museums I would offer my best thanks for having lent me the material required. I am also greatly 
indebted to my colleague Docent Nils Holmgren in Stockholm for helping me to photograph the 
originals for the figures reproduced on PI. 2. 

The paper is divided into three parts: 
1. Literature and summary of the northern and arctic Zoantharia. 
2. Contribution to the systematic classification of Zoantharia (Zoanthidae). 


3. Description of the species. 
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Section I. 


Literature and summary of the northern and arctic Zoantharia. 


as first species of Zoantharia (Zoanthidae) described from northern waters was Epizoanthus incru- 

status, which forms colonies and lives symbiotically with Eupaguridae. This easily known spec- 
ies was found on the Norwegian coast by Diiben and Koren, who in 1847 called it Mamillifera 
incrustata. M. Sars (1851, 1860) and Danielssen (1859) also observed this species from other localities 
on the same coast. In the year 1860 Sars mentioned a new species from Finmarken, which he 
named Zoanthus arcticus and in 1868 Norman described from the Shetland Islands Z. incrustatus and 
Z. anguicomus, the latter for the first time. A fourth species found in the Trondhjem Fjord was 
described by Koren and Danielssen in 1877 under the name of Zoanthus norvegicus. In the year 
1877 Marenzeller mentioned Zoanthus arcticus from the regions round Smith Sound, which however 
is identical with Epizoanthus lindahli described later in this paper, and in 1886 (p. 16) the same 
author stated, that Palythoa norvegica had been dredged near Jan Mayen, a statement however which 
proved to be incorrect, as the specimens on closer examination were found to be identical with or at 
any rate closely related to Epizoanthus glacialis, a species described later by Danielssen. The 
same year (1886, p. 52) C. Aurivillius put forward a new species E. couchii unknown in the Nor- 
wegian fauna, a statement however that could not be maintained, as the species in question is closely 
related to Epizoanthus erdmanni of the present work and may possibly even be considered a variety of 
the latter species. Thus, up to 1890 4 species of Zoanthidae living at the Norwegian coasts or in 
the northern seas, namely, Epizoanthus incrustatus, E. arcticus, E. norvegicus and Parazoanthus 
anguicomus, had been described in some detail, though very incompletely. 

During the period from 1860—1880 the well-known naturalist Verrill provided us with 
information regarding some Zoanthidae from the coasts of North America. In the year 1864 he 
described from New Jersey Zoanthus (Epizoanthus) americanus, which has later been met with very 
often in the arctic regions, as far as Cape Cod and also in the region Cape Cod to Cape Hatteras 
(Parker 1900, p. 757). In 1891 Haddon and Shackleton proved, however, that this species is 
identical with Sars’ E. incrustatus. In the year 1882 another species of the North American Zoanthid 
fauna became known, namely, Epizoanthus paguriphilus, first observed in deep water off the Nova 
Scotian coast; like E. incrustatus this species forms carcinoecia. Further, Verrill mentions an incrusting 


variety of E. americanus (1882, p. 316, 1883, p.6), which he considers to be identical with Koren and 
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Danielssen’s E. norvegicus. In his paper of 1883, Pl. 8, fig. 6, an illustration of this variety is 
given. Though it is, of course, very difficult to settle the question without being in possession of 
the original specimens, if they exist, the variety undoubtedly belongs to a Parazoanthus species. 
Verrill’s figure has, namely, a fairly strong resemblance to the colony figured by me on PI. 1, fig. 19, 
collected at St. 2245 U.S. F.C. together with the typical E. americanus (incrustatus) and determined 
as such, but which on closer examination proved to be a Parazoanthus species and in my opinion no 
other than P.anguicomus. Lastly, in the year 1885 Verrill described another carcinom-forming 
species, Epizoanthus abyssorum, dredged during the Albatross Expedition in 1884, and mentioned at 
the same time a free variety of this species (probably a new species). Though Epizoanthus abyssorum 
has evidently a more southerly distribution than the other North American species mentioned, I 
prefer to deal with it here for comparison between E. incrustatus and E. paguriphilus. I would point 
out, however, that I have had very little material of the North American species at my disposal, this 
being the reason why these are not dealt with in greater detail here, as also because a further 
criticism of the species based on the literature is fairly unremunerative. A revision of the collected 
material of the Zoanthidae forms will certainly prove, that the number of Zoanthid species is also on 
this coast not so small as seems to appear from the literature. I have not thought it necessary to 
give a complete list of the literature of these three species here. Up to 1891 such a list has in any 
case been given for both of the first-named species in Haddon and Shackleton’s paper (1891). 

In the year 1890 the number of known northern and arctic Zoanthidae species was almost 
doubled by Danielssen’s description of the material collected during the Norwegian North Atlantic 
Expedition. The new species occurring are Epizoanthus roseus, E. arborescens, E. glacialis and 
Mard6l erdmanni, the last of which was proved by Haddon and Shackleton’s investigations 
(1891) to belong to the genus Epizoanthus. In 1887 (p. 316) Mortensen was of opinion, that he had 
found Zoanthus sulcatus and couchii in the Limfjord, a determination however which must be erroneous 
at least as regards the latter, as this species according to Haddon and Shackleton is an Epizoanthus 
species, whereas Mortenseun’s form appeared to belong to a genus Isozoanthus founded by me. Lastly, in 
1905 Carlgren mentions from Finmarken, besides E. erdmanni, also Isozoanthus arborescens, for which 
he later set up the above-named genus, Isozoanthus, forming a link between the genera Epizoanthus 
and Parazoanthus. 

Thus, when I began my paper on the northern and arctic Zoanthidae, altogether some ten 
species of these had been described previously, many of them, however, very incompletely and mainly 
according to the external features. In 1890 Danielssen certainly gives anatomical descriptions of 
his new species, but in many respects these are not to be trusted and are of small use for the 
identification of the species. Of far greater importance is Haddon and Shackleton’s paper on the 
British species of Zoanthidae. We find here a good anatomical description, which however in some 
respects might have been somewhat more comprehensive. As this is the only efficient work dealing 
with the Zoanthidae of the North European coasts, I may refer to it specially, as it also contains an 
account of the most important literature on the Zoanthidae up to 1891. Of the species dealt with in 


the sequel, however, only E. incrustatus, E. paguriphilus and Parazoanthus anguicomus are described in 


detail in the above-named paper. 
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Of the species already known the following are described in the present paper. 

Epizoanthus incrustatus, paguriphilus, abyssorum, glacialis, roseus, norvegicus and erdmanni. 

Isozoanthus arborescens and 

Parazoanthus anguicomus. 

Further, some anatomical details of Parazoanthus dixoni are also given here. 

The new species are: 

Epizoanthus danielsseni, lindahli, beerenislandicus, koreni. 

Isozoanthus bulbosus, danicus, magninsulosus, multinsulosus, davisi, ingolfi, dubius, islandicus. 

Parazoanthus haddoni. 

All told the descriptions thus comprise 22 species, showing that the northern and arctic 
Zoanthid fauna is not so poor as was formerly thought. 

In the present paper I do not occupy myself very much with the geographical distribution, 
as I shall return to this subject later on when dealing with the Ceriantharia and Actinaria of the 
same regions. Along with this I propose to make a more detailed comparison between the Actinian 
fauna of the arctic and antarctic waters. It is worth noting, that though the number of known species 
from these regions has increased considerably, no representatives of the microcnemic Zoanthidae have 
been found there. The occurrence of the new genus Isozoanthus in both of these zones is also 
worthy of note, though it is not impossible, that this genus like the genera Epizoanthus and Para- 
zoanthus also occurs in the intermediate regions, There seems to be a great difference in the distri- 
bution towards the north between the genera Epizoanthus and Isozoanthus on the one side and 
Parazoanthus on the other, the latter not being represented in the true arctic fauna, in which both 
the first-enamed occur. Towards the north the genus Parazoanthus seems to be replaced by Isozoan- 
thus, of which a decidedly arctic species, I. bulbosus, has been met with so high up as north of Spitz- 
bergen at 81° N. Lat. this being the northernmost place of occurrence of any Zoanthid species. It is 
as yet too early to foretell, what the conditions are in the antarctic region, but I am of opinion, that 
they are similar there. The material at my disposal from this region is, however, too limited to allow 
of any certain decision. The Zoanthid fauna seems to be poorer and to decrease more quickly towards 


the south, than is the case in the northern waters towards the north. 


Section II. 


Contribution to the systematic classification of the Zoanthidae. 


Among the Anthozoa, at least among the forms generally comprised under the name sea- 
anemones, there is hardly a group which is so uniform in its morphological characteristics as the 
Zoantharia (Zoanthidae). ‘The few genera are generally easily distinguished from each other, whereas 
it is more difficult to separate the species within the different genera. A number of Zoantharia 


species have been described especially in the older literature and almost exclusively from outer 
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characteristics, which however are often so little distinct, that an identification is only possible in 
exceptional cases. This is all the more difficult as the group of Zoantharia evidently comprises many 
species that are probably in process of differentiation. An attempt to bring some order into the 
classification was tried in 1891 by Haddon and Shackleton, who quite reasonably founded their 
classification on anatomical characters. Other scientists, as Duerden and several others, have followed 
in their footsteps but we are still without sufficiently good characteristics for the separation of quite 
a number of species. 

Thus, many of the characteristics on which the classification of the species has been founded 
are found to be of small importance. Regarding the appearance of the ccenenchyme, firstly, it may 
sometimes give us good hints but we still know too little of its variations, which are caused by the 
object on which the ccenenchyme is fixed. That a variation takes place is almost certain, but its 
limits cannot be determined as yet. That the coenenchyme may have a different appearance in the 
same species is seen in Epizoanthus incrustatus, which may have both a carcincecium-forming coenen- 
chyme and a slightly tube-shaped ccenenchyme, on the supposition that the free variety barlesi of 
E. incrustatus belongs to this species. Pax’ investigations of West Indian species of Palythoa seem 
to indicate, that a variation occurs, even though it seems possible here that separate species have 
been dealt with. The canal-system in the coenenchyme might also be of use for the separation of 
the species, though but very little information thereon has been published as yet. 

The outer appearance of the polyp may sometimes show very good characteristics for identi- 
fication, but the species are often so little distinguished from each other that two polyps alike in 
outer appearance may nevertheless belong to 2 different genera (cf. e. g. figs. 13, 19, Pl. 1). The relation 
between height and breadth has been used for differentiation of species, but is such a weak character 
that the different degrees of contraction in different polyps may change the proportion between height 
and breadth. Even the capitular region and the distal contours of the polyp are always somewhat 
different in appearance according to the amount of contraction. ‘Thus, the greatly distended polyps 
of one species cannot be summarily compared with the greatly contracted ones of another. The 
furrows on the capitulum, which generally correspond to half the number of mesenteries, are also a 
much used, specific character, but this method has the fault, that the character is variable, as furrows 
are not always found corresponding to the youngest mesenteries and the number of mesenteries and 
thus also the number of capitular furrows change according to the age of the polyps, the older ones 
having more mesenteries and consequently more capitular furrows than the younger, and even in the 
former a variation also occurs though within certain limits. In characterising the species according 
to the capitular furrows, it is thus necessary to pay attention to well-developed polyps, which often 
necessitates having large material. 

Most of the Zoanthidae are, as already known, incrusted with foreign bodies, foraminifera, 
sand-grains and sponge needles. Regarding the incrustation generally, it seems in each separate 
species to consist of the same material, as shown by Haddon and Shackleton, though small 
variations naturally always occur; but I know more than one case, especially in I. bulbosus, where 
two different specimens of the same species have had quite different incrustations, for which reason I 


think it possible that similar conditions may be observed among other species. Though, in my 
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opinion, a different incrustation in two otherwise similar forms does not entitle us to set up two 
different species, and the incrustation thus theoretically is of no great value for the characterization, 
yet in practice, owing to what has been said above, it may be used to help in the characterization 
of a species. 

Regarding the arrangement and appearance of the tentacles, they give at least in preserved 
specimens no assistance in the identification of the species, the appearance and arrangement being 
almost the same in all species of Zoanthidae. The number varies in different species but as it is 
dependent on the number of mesenteries, it is of no practical importance for the classification. 

Even the structure of the cesophagus provides no basis for the identification of the species, as 
it is fairly uniform. Whether it is elongated or not, whether the diameter is small or large, is 
generally dependent on its more or less contracted state. The appearance of the siphonoglyphe is 
only exceptionally of importance for the classification, especially as in the Zoanthidae, in contrast to 
what we find in the Ceriantharia, it is only the directive mesenteries which are always attached to it 
The same applies to the prolongation of the siphonoglyphe (hyposulcus) which, at any rate in all species 
exainined by me, showed almost the same degree of development. 

As to the finer anatomical structure, the body-wall, especially the structure of the mesoglcea, 
provides one of the best characters for the separation of the species, even though variations may 
sometimes occur within the same species. The different sizes of the ectoderm, endoderm and mesoglcea 
in relation to each other should be fairly constant in the different species, whereas the size of the 
germ-layers varies with the state of contraction. The ectoderm may vary greatly in appearance in 
the different species but above all the appearance of the mesoglcea is of importance for the 
classification, as it either contains but few cells, or is provided with numerous cells, cell-islets or 
lacunae arranged in a manner often very characteristic for the species. 

The appearance and structure of the sphincter help to characterize the genera but are not 
always of such great importance for the separation of the species, though in a few cases very 
characteristic sphincters occur. It must also be observed that there is a variation in the appearance 
of the muscle, which at least in many cases may be connected with the state of contraction of the 
sphincter. 

The number of the mesenteries gives a very good character for the separation of the species, 
but the variations are not so unimportant, even in full-grown polyps. Furthermore, it has to be 
mentioned, though already pointed out previously in discussing the capitular furrows, that the 
mesenteries increase in number with age, so that only full-grown specimens of different species can 
be compared with certainty. The breadth of the micro-mesenteries may vary in different species, 
though this is fairly seldom, as it is generally of importance for the separation of species. It must 
specially be pointed out, that in different species the breadth is compared at the same part of the 
body, as for example the lower part of the cesophagus, the micro-mesenteries in the different parts of 
the body being of extremely varying breadth, in the distal part well developed but tapering quickly 
downwards. But even if we consider this, we run the risk of making mistakes in classifying, as the 
state of contraction of the pylop changes the position of this zone very considerably. The appearance 


of the longitudinal muscles in the mesenteries may often be very characteristic, but even here we 
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must notice, that a specimen expanded broadwise gives quite a different appearance from a specimen 
with mesenteries contracted broadwise. The parieto-basilar muscles seem generally to be weak, 
sometimes they may be more differentiated, but are on the whole of small importance for classification. 
The distribution of the longitudinal and the parieto-basilar muscles on the body-wall is sometimes 
small, sometimes greater and is sometimes of use for the separation of the species. The macro- 
mesenteries project more or less into the gastrovascular cavity, so that it would seem as if this might 
be a fairly useful character. It must be pointed out, however, that the appearance of the mesenteries 
is quite different in contracted and expanded specimens of the same species and it is also of import- 
auce in the same respect whether the sexual organs are developed or not. If the sexual organs are 
much developed, namely, the mesenteries are considerably broader than is otherwise the case. 

The structure of the filaments is of no great use for the classification of the species, as it is 
mainly the same in all forms. 

As has been pointed out, there is great uniformity in structure and appearance in most of the 
species within the genera, for which reason the identification of many species is distinctly difficult- 
As most of the Zoanthidae are besides incrusted so much, that in many cases it is quite impossible 
to get moderately good sections, it is obvious that the identification of Zoanthidae-species and the 
setting up of new species is in most cases a matter of considerable difficulty. It was of great import- 
ance, therefore, to find some more pecularities of organisation, which showed such great differences 
in the different species, that they could be used for their identification. As I have found regarding 
the Actiniaria, that the structure, size and arrangement of the nematocysts provide good characters 
for identification, I have investigated if the same was the case in the Zoantharia. Even if this is not 
so much the case in the Zoantharia as in the Actiniaria — as the first-named show great uniformity 
probably even in the nematocysts, the structure, size and arrangement of the nematocysts in the 
Zoantharia may nevertheless contribute to the identification of the species. As in the Actinaria there 
may certainly be some species of a genus which have almost the same distribution, structure and 


size of the nematocysts, whereas other species may show great differences in this respect. As the 


length and breadth of the nematocysts seem to be constant — of course with a certain amount of 
variation — the measurements of the nematocysts are in my opinion more suited to the determination 


of a species than most of the measurements of Zoanthidae, even more suited than most of the other 
structural characters, though of course with certain exceptions. In the following I have also taken 
account of the nematocysts as far as possible in the description of the species. Especially the large 
nematocysts with much coiled spiral threads, which are found in the body wall and filaments, some- 
times in the tentacles and the cesophagus, appear to be of varying size in the different species. It 
must be observed that the range of variation seems great in certain cases. It is possible, however, 
that this condition is only apparent. I cannot set aside the possibility, namely, that some of the 
large nematocysts with greatly twisted threads, which have a thinner wall than the other capsules, 
may to some extent change their dimensions in different liquids of preservation, i.e. not be quite 
resistant. The relation between length and breadth would thus be different in varying degrees of 
contraction. I cannot however express my opinion on this point with certainty, as none of the exper- 


imental proofs in this respect could be made by me. Without denying the possibility that the large 
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nematocysts may change their form a little in the different liquids of preservation, these capsules may 
nevertheless be considered resistant on the whole. This is also indicated by the agreement in 
numbers I obtained in species where a large material was examined. It seems to me at any rate, 
that data regarding the structure, size and distribution of the nematocysts must be taken into con- 
sideration in the characterisation of the different forms of Zoanthidae. Such data may often give 
reliable information as to whether we have a constant species before us and are at any rate for the 
sake of control of great value. 

The arrangement, size and structure of the nematocysts have been examined in preparations 
embedded in glycerine diluted with water. As to the filaments it is generally very difficult to separate 
them from other parts of the mesentery. Parts of these break loose when the filaments are removed. 
We might imagine, therefore, that the nematocysts are not always lying in the filament but in other 
parts of the mesentery. This does not seem however — at any rate not as a rule — to be the case, 
as I have found none of the capsules characteristic of the species in sections of the non-filamentous 
part of the mesenteries. There are exception to this rule however, to be mentioned later in the 
present paper. In a bottle with 6 colonies of Epizoanthus incrustatus from the neighbourhood of 
Iceland I found that two of the colonies had some peculiar, egg-shaped nematocysts in the mesenteries, 
which were not present in the other colonies from the same locality. At first sight I thought I had 
another species before me or at any rate a variety, but as I could find no other characters separating 
these colonies from the normal ones, I had to look for another explanation. This was soon obtained, 
all the sooner because it struck me in the first examination that these nematocysts closely resembled 
the nematocysts of Hydrozoa. In this case they should not lie in the filament itself but inside this 
in the entoderm. On closer examination of the section this was found to be correct. The egg-shaped 
capsules have thus undoubtedly been taken in together with the food. I have found the same kind 
of nematocysts in a colony of Epizoanthus erdmanni also from Iceland. Even in this colony the 
capsules seemed to be lying in the entodermal part of the mesentery, though the fixing was hardly 
so good here that they could be said with absolute certainty to be found in the entoderm only. If 
this kind of unusual capsule occurs in the filament, especially if only in certain specimens of a species, 
there is reason to suspect that we are dealing with capsules that have penetrated into the animal 
from without and not a normal component. I think it necessary to point this out specially for the 
sake of future investigations. 

In all the specimens examined by me the nematocysts are almost always arranged in the same 
way. In the ectoderm of the ccenenchyme and of the body-wall only nematocysts with greatly twisted 
thread are found. Regarding the distribution of the nematocysts in the body wall, they are most 
numerous in the proximal part, in the capitular region they are scarce or absent. Yet sometimes the 
nematocyst-capsules there are more numerous and of a different size and appearance than in the other 
parts of the body-wall. In the ectoderm of the tentacles there are always extremely numerous 
spirocysts (thin-walled capsules), less numerous typical, thick-walled capsules, sometimes similar capsules 
as in the body-wall, though never abundantly. 

The oral disc shows, in the few cases I have examined this, the same distribution of the 


capsules as occurs in the tentacles. In the cesophagus there is mostly thick-walled capsules, in some 
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of which the basal part of the spiral thread is fairly distinct; more seldom and more scattered we 
also find some nematocysts of the same kind as in the body-wall. In the filaments we find the same 
sort of capsules as in the body-wall, sometimes in two different sizes, and also some thick-walled 
capsules through which the basal part of the spiral thread can be seen and often, further, typical, 
transparent thick-walled capsules. 

Though I hope that the nematocysts of the Zoantharia species may be of use in the identifi- 
cation of these species and make this to some extent easy, I am however fully aware that we are 
still far from having discovered the special characters of many species, The large number of 
Zoanthidae described in this paper may appear surprisingly great to many Actiniae specialists. But 
I would remark, that the material investigated from northern and arctic seas is undoubtedly the 
largest that any scientist has had for examination. It is of “course quite possible, that later investiga- 
tions may show, that some of the species described here are varieties of other species or that what 
is considered a variety here may come to be regarded as a separate species. Taken on the whole, I 
feel convinced, however, that the number of species will not be much reduced, as most of the species, 
of which I have had a rich material, are certainly good species. 

As already pointed out in 1900, the distribution, size and structure of the nematocysts are in 
the Actiniae of no small importance for the identification of the species, a theory that has been con- 
firmed by my later investigations on the Actiniae. Pax doubts their importance, but so far as I can 
find, he has not made any extensive investigations on a large number of species to clear up the 
question. He admits, however, that in a few cases the capsules may serve as good characters. As 
evidence for his view he refers to some measurements made by me on 3 species belonging to the 
genus Actinioides and finds them to be almost the same, from which he draws the conclusion that 
the nematocysts are of no great importance for the classification. I do not agree with him here, for 
the same might be said about any organs of the species, if we agreed with Pax’s standpoint. How 
often do we not find, that the sphincters, the arrangement of the mesenteries and a great many other 
organs show agreement in many species of a genus of Actinaria, yet nobody would deny their great 
importance for the classification of this group. The occurrence of certain kinds of nematocysts, their 
size and arrangement, is a character as good as any, even if it is not always of importance for the 
separation of closely-related species. For the separation of many genera of Actinaria they may also 
be used with advantage, for, so far as I have found in the abundant. material investigated, many 
genera have nematocysts of a certain nature and arranged in a certain manner. It is at any rate a 
fact, that the nematocysts are found to be indispensable for the separation of the species, as soon as 
the expert has recognized their utility. In some cases, I may say, it is only a closer study of the 
nematocysts, which has given a starting point for the separation of the species belonging to two 
nearly allied genera — species which showed so great a resemblance that it would hardly have been 
possible to separate them, had not the different size of the nematocysts in certain parts of the body 
opened up the possibility for a grouping of the species. In another paper I shall deal further with 
these features. I would therefore recommend those who write on the Actiniaria, to pay particular 
attention to the arrangement and structure of the nematocysts, being convinced that many systematic 


errors would be avoided if the capsules were only subjected to a proper examination. 
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Section III. 


Description of the species. 


Family Macrocneminae Haddon & Shackleton 1891. 


Genus Lfizoanthus. Gray 1867. 


Macronemic Zoantharia with a single mesoglceal sphincter muscle. The body wall is incrusted. 
The ectoderm is usually continuous but may be discontinuous; cell-islets and lacunae often in the 
mesoglcea. Dicecious polyps connected by ccenenchyme, which may be band-like, incrusting or greatly 
reduced, as in the free forms. 

As Haddon and Shackleton have given a good diagnosis of the genus, I have used it 
in the main here. Of the 11 Epizoanthus species described here 4 are new: “indahli, danielsseni, 
beerentslandicus and korent. E.incrustatus and paguruphilus have previously been described in detail by 
Haddon and Shackleton (1891) but their description needs supplementing on several points. 
Regarding E. norvegicus these authors also give some anatomical information and show that J/ardel 
erdmannt Dan. is an Epizoanthus-species. The other species are described entirely from outer appearance 
or the anatomical description is so bad, that it cannot be used for a characterization of the species. 

Four of the species Z. éncrustatus, paguriphilus, lindahli and korent have been dredged by the 
Ingolf-Expedition. 

Synopsis of the Lfizoanthus-species described here 


A. Species with carcincecium 
a. Without ventral polyp. Ectoderm of the body wall continuous. 


b. The capitular region of the polyps in the contracted state truncate, disc-like, number of 


AMES ETILCHIE SHAD Aor) eB os AS ba ci eens Ma mate we aioe orale ow Mates Shine incrustatus. 


bb. The capitular region of the polyps in the contracted state not truncate, not disc-like, 
number, of mesenteries) about: 46. 2.52 cise cc eee ce bie tee eet clele oe dele Mena ee as abyssorum. 
aa. With ventral polyp. The ectoderm of the body wall discontinuous, except in the capitular 
region; number of mesenteries 64—80 ...........-. cece eee ee tee ee eee es paguriphilus. 
B. Species without carcincecium 
a. The ectoderm of the body wall in the polyp discontinuous ...........---+++.5+- NOrvegicus. 
aa. The ectoderm of the body wall in the polyp continuous. 


b. Single unattached polyps or free colonies. 


nN 


The Ingolf-Expedition. V. 4. 


ce. 
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The large nematocysts of the filaments and of the capitular region have the same 
structure, narrow and long (4 times longer than broad), unlike those in the other parts 
Che oss ory Well GascodoeaanooasctececaonnoGoe Ree opin ae Ar sain nia « cide caid.om © lindahti. 
The large nematocysts of the filaments are of moderate length (length being at most as 
3'5 times breadth). The capsules of the capitular region, if any, resemble those in the 


other {parts! of the ibody. wall. 22mm ce i ai sie meena ree en eee eateries erdmannt. 


bb. Polyps and colonies attached. The ccenenchyme more or less developed. 


d. The large nematocysts of the filaments are narrow and long (the length being more 
than 4 times the breadth). The capsules of the capitular region of the same kind, 
but unlike those in the other parts of thesbody wall\42 24.526 2-5) oe dantelssent. 

dd. The large capsules of the filaments are of moderate length (the proportion between 
length and breadth being at most as 3°5 to 1). The capsules of the capitular region, 
if any, resemble those in the other parts of the body wall. 

e. The sphincter comparatively feeble, number of mesenteries about 32. The large 

nematocysts of the filament 22—3174) long, 12/4 bioadis 3 cer. ee eee roseus. 
ee. Sphincter strong 

f. The large nematocysts of the filaments 34—41 ~ long and 10—12 y broad. 

Cell-islets and lacunae often found at the base of the insertion of the mesen- 

teries; number of mesenteries!38—42" aaana- =e eee beerentslandicus. 

ff. The large nematocysts of the filaments 26—36 long and 10—12 » broad. Cells 

numerous, cell-islets more scarce in the mesogloea of the body wall, but not present 

near the base of the mesenteries; number of mesenteries 36—52 .... glacéalis. 

fff. The large nematocysts of the filaments 26—29, long and top broad. Numerous 

oval or round and separate, large cell-islets, further, large lacunae containing 


cells in the mesogloea of the body-wall; number of mesenteries about 36.. orenz. 


Species Epizoanthus incrustatus Diib. & Koren. 
Pl. 2, fig. 26. 


Mammullifera incrustata nu. sp. Ditben & Koren 1847. Foérhandl. Skand. naturf. Méde p. 268. Isis 1848 


p. 536. Sars 1851. Nyt Mag. Naturv. 6(2), p.142, Danielssen 1859. Nyt 
Mag. Naturv. 11, p. 45. 


Zoanthus incrustatus Dit. & Koren, Sars 1860. Foérhandl. Vidensk. Christiania, p. 141. Férh. Skand. 


Naturf. Kobenhavn 8, p. 601. 


Polythoa arenacea a. Ch. p. p. Andres 1883 Le Attinie, p. 522. 


Epizoanthus incrustatus (Dib. & Koren) Haddon & Shackleton, Sc. Trans. R. Dublin Soc. 1891, 


p. 636, Pl. 58, figs. r—22, Pl. 59, fig. 2, Pl. 60, fig. 1 (contains a complete syno- 


nymy and list of literature of this species up to 1891). 


Epizoanthus americanus n. sp. Verrill. 1867. Mem. Boston. Soc. Nat. Hist. I, Pp. 34, 45. 
Palythoa incrustata Roule 1900. C.R. Acad. Se. Paris. I3I 1900 p. 279. 
Sidisia incrustata Dib. & Koren Arndt Jahr. Schl. Gesells. vat. Cultur 1912, p. 123. 
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Occurrence, Jutland Reef 60.—130 fathoms, M. Uddstrém 1873, R. M. 
Jederen 100—150 fathoms, M. Olsson 1877, R. M. 
Bergen Koren, R. M. 
N. W. of Bergen 100—200 fathoms, M. Olsson 1877, R. M. 
Finmarken Karlso N. of Tromso 70 fathoms, Goés & Malmgren, R. M. 
— — 90 fathoms, Malmgren 1864, R. M. 
_ Foldenfjord, 530 m. 64, Nordgaard. 
_ Vestfjord, clay 118 1877, St. 252 N.N. Atlantic. Ex. Bergen M. 
61° 16'N., 1°18’ EK. r50 m. Sand, mud, shells. Greenland Ex. 21/5 1899, R. M. St. 58 Michael Sars 
Ex. 1900 30/8 Bergen M. 


66° 35'N., 23°47‘ W. 117 Danish fm., bottom temperature 6:5°. 


Ingolf-Exp., St. 29, Cop. M. 

50° 57'N., 10°46’ W. 184 m. St. 96, 27/7. 1910 Michael Sars Exp. Bergen M. 

(75 miles S. off Marthas Vineyard 86 fm., from U.S. N. M., R. M.) 

- — off Marthas Vineyard U.S. Fish. Comm. Cop. M.) 

40° 40‘ N., 69° 30' W. 23/5. 1888, R. M. 

(40° or‘ 15“ N., 70° 22’ W. 98 fm., U.S. Fish. Comm. Albatross, R. M.). 

Sandy Hook Shinnicock Bay, 18 fm. Josephine Exp., R. M. 

N. America, Bank of New Yersey, R. M. 

Size: The largest colony I have examined —. the colony had no less than 18 polyps — had 
a length of 25cm. and a breadth of 13cm. not comprising the polyps. The largest polyp when con- 
tracted had a length of rr cm. 

Colour: Light sandy-coloured or dark-gray in alcohol. 

External appearance: As the outer appearance of the colonies has been described in 
detail by Haddon & Shackleton (1891), I shall here only give a short description of the 
carcincecium-forming typical forms. The ccenenchyme is well developed, forming the carcincecia 
originally on gastropod-shells, which are inhabited by hermit crabs. In older specimens the polyps 
are arranged irregularly on the dorsal side of the carcincecium. In the largest specimen I counted 
no less than 18 polyps, thus a larger number than observed by Haddon and Shackleton. No 
ventral single polyp is found as is the case in & aébyssorum. Haddon and Shackleton state, that 
in younger colonies the polyps are arranged in three series and describe their arrangement. Even if 
the development seems in many cases to proceed as described by Haddon & Shackleton, there is 
undoubtedly a great number of exceptions from the rule laid down by them. The only thing I have 
been able to determine with certainty is, that during the 2-polyp stage, one of the polyps lies nearer 
the apex of the gastropod, the other near the entrance to the carcincecium, to begin with over the 
opening or even laterally, and that the third polyp is formed between these two. For my part I 
think it most probable, that the places where the polyps are formed are to a great extent dependent 
on the shape of the gastropod. Be this as it may, practically, the arrangement of the polyps in three 
series in the young specimens has hardly any importance for the classification. The polyps are 
cylindrical, the larger double the height of the smaller. On the contracted specimens with retracted 


tentacles the distal part of the polyp is broader than the other part and forms “a flattened disc-like 
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termination” (H. & S.), so that seen from the side the distal part is sharply truncate. The capitular 
furrows are well-marked, in smaller polyps the number is 15, in larger about 18, sometimes even 22. 
In dark specimens these furrows seem to be more distinct. ‘The polyps show a slight bending at the 
entrance of the carcincecium, i. e. forwards. The polyps as well as the carcincecium are strongly 
incrusted with sand-grains. As opposed to what we find in £. paguriphilus I have seen no trace of 
the cuticle in this species. 

The cesophagus is short, the siphonoglyphe distinct with a well developed hyposulcus of almost 
the same length as the cesophagus. Haddon & Shackleton state that the siphonoglyphe is 
“somewhat” indistinct. It may be, that they have come to this result, owing to their sections passing 
through the uppermost part of the esophagus, where the siphonoglyphe is not distinctly developed as yet. 

Anatomical description: Haddon and Shackleton have described the anatomy of this 
species. On several points I am able to supplement their description. The ectoderm of the body-wall is 
continuous and fairly low. It contains a large number of nematocysts with strongly twisted thread (length 
22—24 », breadth 8—10 ). Owing to the strong incrustation it is difficult to judge of their distribution 
on the different parts of the body. The mesoglcea is several times broader than the ectoderm. It is 
generally fairly homogenous, but contains here and there some scattered small cells and in the inner part 
very few cell-islets and lacunae. The ectoderm is thinner than the ectoderm. The incrustations are rather 
strong and consist almost exclusively of fairly coarse sand-grains, which fill the whole of the body-wall 
and may sometimes, as mentioned by Haddon and Shackleton, even penetrate into the coelenteron. 

The sphincter is short but strong, the muscle-fibres are large and separated by narrow bands 
of connective tissue. In contracted specimens the sphincter is broad in the upper part, often filling 
up almost the whole breadth of the mesoglcea, but narrows quickly downwards. 

The ectoderm of the tentacles is as usual high and contains numerous spirocysts. Thick- 
walled capsules if any are very small. 

The ectoderm of the cesophagus is high and provided with numerous thick-walled, narrow 
nematocysts (length 17—19»). I have also, though seldom, found similar nematocysts as in the body- 
wall. The ectoderm of the siphonoglyphe is lower, and the mesoglcea is in some cases greatly 
thickened in other cases less so, owing to the greater or less development of the siphonoglyphe. 

The number of mesenteries is somewhat variable. In smaller specimens I have found 32 
mesenteries (18 macro- and 14 micro-mesenteries); a larger specimen had 36 mesenteries, another 38 
(10 macro and g micro on the one side and 11 macro and g micromesenteries on the other). The 
greatest number of mesenteries I have observed was 42, in which specimen the one side had one 
macro- and one micro-mesentery more than the other side. The micro-mesenteries are weak and in 
the lower part of the cesophageal region and under the cesophagus they reach only a little way 
into the ccelenteron. The longitudinal as well as the parieto-basilar muscles are weak and the distribution 
of these muscles on the body-wall is. also inconsiderable. 

The filaments have the usual structure. In the cnido-glandular tract we find sometimes sparsely, 
sometimes more frequently, nematocysts with spiral thread which are broader at the one side than at 


the other (length about 24, greatest breadth about 7—8 yp), further frequently thick-walled capsules 


(length 22 4, breadth 3 p). 
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In the mesenteries of a few specimens taken at St. 129 by the Ingolf-Expedition I found 
numerous egg-shaped nematocysts, sometimes large (length 19—24 », breadth 14—17 y), sometimes 
smaller (length 17 #, breadth 7 ») and also some intermediate sizes. As these only occurred, however, 
in a few colonies and were wanting in others from the same locality, the doubt arose whether these 
capsules were of normal occurrence. Sections showed also, that the capsules did not lie in the 


cnido-glandular tract itself but in the ectoderm immediately within this. It is therefore most probable, 
that these nematocysts have been taken in with the food and that they are the nematocysts of 
hydroids, which they greatly resemble. 

The species is dioecious. 

The walls of the carcinecium have the 
same structure as the body-wall of the polyps. 
The ectoderm is provided with a thin cuticle 
and contains nematocysts of the same kind as 
in the body-wall, which are especially num- 
erous on the outer side of the carcincecium. 
The ectoderm seems to be somewhat thinner 
on the inner than on the outer side and is by 
comparison with the mesogloea very thin. The 
mesoglcea resembles the body-wall mesogloea 
of the polyps and is very much incrusted. The 


canal-system (c text-fig. 1) of the entoderm is 


greatly developed and lies almost halfway be- 


Fe} 


tween the outer and inner margins of the car- exttigure 13. ‘Transverse section through the free margin 


cineecium. The canals are large and broad and (outer lip) of the carcincecium of 7 seated iS fon aia <2: 

; E. abyssorum (fig. 2) and £. paguriphilus (fig. 3). The mesoglcea 

fuse together to irregular lacunae, which form and partly also the ectoderm are seen but not the epithelium in the 
canal-system. ¢ canals; cc marginal canal. 


a network. The mesoglceal pillars between the 
meshes are rather weak, though not so indistinct as in £. abyssorum. Along the uppet margin of 
the carcincecium runs a canal (cc) as in &. paguriphilus. The canal is somewhat broader than the rest 
of the canal-system. 

Remarks. Danielssen (1890, p. 136) states that a specimen of Epizoanthus arcticus was 
obtained at St. 252 on the Norwegian North Atlantic Expedition. From Bergen Museum I have 


received a colony under this name and from the above-mentioned station. The colony consisted 


however of &. zncerustatus. This is probably due not to an erroneous determination of Danielssen, 
but more likely to a confusion of localities, for he mentions at the same time that he obtained 


specimens of (Zoanthus) incrustatus trom St. 200. 


Epizoanthus abyssorum Vert. 
Pl. 2, fig. 8, Pl. 3, fig. 1, Pl. 5, fig: 7- 
Eptzoanthus abyssorum un. sp. Verrill p. Americ. Journ. Se. 29 1885, p. 151. 


= —- Verrill Results Expl. Albatross 1585, Pp. 5355 Pl. 0, fig. 27 b. 


ZOANTHARIA 


14 


Occurrence: (37°N., 71°54'W. 2021 faths. U. S. Fish. Comm. Albatross St. 2226 from U. S. 
Nat. Mus. R. M.). 

Dimensions: On the single specimen I have had for examination the carcincecium was 
25cm. long and 23cm. broad. The largest contracted polyp had a height of 1-4 cm. and a breadth 
at the base of 1:2 cm. 

Colour grayish white purple or orange tinted at summit (Verrill) — in alcohol: whitish. 

External appearance: The carcincecium is snail-shaped with wide opening. On the inner 
side there seems to be a distinct cuticle as in £. paguriphilus. On the dorsal side of the carcincecium 
emerge 3 large polyps (fig. 8, Pl. 2) resembling those of £&. paguriphilus. They are broadest at the 
base, narrower upwards, somewhat wider in the distal part. The capitular region is uneven in the 
contracted state and does not form such a distinct, flat disk as in & mmcrustatus, being more like 
£. paguriphilus. Yhe capitular furrows are very indistinct in all the polyps. On each side of the 
entrance to the carcincecium is a polyp, one of which covers the apex of the shell, which in contrast 
to the other, totally disintegrated part of the gastropod is quite fresh and occupies the greater part 
of the gastrovascular cavity of the polyp — the third is placed between these two polyps but a good 
deal further back on the first spiral of the carnincecium. Ventral polyp not developed. All the polyp- 
part as well as the carcincecium is strongly incrusted with foraminifera. 

The cesophagus is not long, the siphonoglyphe distinct with well-developed hyposulcus. 

Anatomical description: The ectoderm of the body-wall is of moderate height, continuous 
and contains some equally broad nematocysts with rounded ends and greatly twisted thread (length 
24—29 #, breadth 10). Presumably they are almost always present (the ectoderm was partially 
removed). The mesogloea is thick, fairly homogeneous with here and there scattered spool-shaped 
cells, but no cell-islets (if present they are very scarce Pl. 5, fig. 7). The entoderm is almost as broad 
as the ectoderm. The incrustation, which consists almost exclusively of foraminifera, though also of 
sand-grains, fills out the ectoderm as also the mesoglcea in the body-wall. 


The sphincter (Pl. 3, fig. 1) is strong 


g, mesogloeal, finely meshed with the muscle-fibres running 


transversely. In the distal part it occupies the whole of the mesoglcea. 

The ectoderm of the tentacles has the usual structure. The spirocysts are extremely numerous 
in it and the thick-walled capsules are very scarce, if the few met with are at all normal constituents 
of the ectoderm. The ectodermal longitudinal muscles are strong, the mesogloea thin. 

The ectoderm of the cesophagus is high and contains numerous typical nematocysts (length 
24—26 ). Whether other capsules also occur, I am not able to say with certainty owing to the strong 
contraction of this region. The mesogloea is thin as usual. The siphonoglyphe and the hyposulcus 
have a thick mesoglcea and generally a thin ectoderm. 

The number of mesenteries is not large, especially when we consider that the polyps generally 
have a considerable diameter. In the specimen examined by me — the section had a diameter of 
o7 cm. — the number was 46, 13 macro and 11 micro on the one side, 12 macro and Io micromes- 
enteries on the other. The mesogloea of the mesenteries is thin; the longitudinal muscles on a part 
of the mesentery form very few but fairly deep folds especially on the micromesenteries and directive 


mesenteries. The parieto-basilar muscles are weak and not found on the body-wall. The micromes- 
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enteries are also weak and only project very little into the coelenteron. The filaments have the usual 
structure. So far as I can see, the nematocysts of the same kind and size as in the body-wall are 
scarce. The same is the case with the thick-walled capsules which are very narrow, often curved 
and not much thickened (length 34—36 yp). 

Sexual organs. Eggs at different stages of development are found in the single specimen 
exainined by me. 

The carcineczum. The inner wall of the carcincecium is bounded externally by a fairly thick 
cuticle. Under this lies a continuous ectoderm with numerous nematocyst capsules of the same kind 
as in the body-wall of the polyps. On the outer side of the carcinceci1um the ectoderm was for the 
most part removed. The mesoglcea on both sides of the entodermal canal-system is fairly thick and 
almost equally developed on both sides. The entodermal canal-system (text-fig. 2, p. 13) forms large 
lacunae separated by very narrow bridges of connective tissue, by means of which the two layers of 
the mesogloea are easily separated from each other. In the single specimen I had for examination I 
found no canal in the margin of the carcincecium that differed in size from the other parts of the 
canal-system (text-fig. 2) Thus, the entodermal canal-system seems to be more developed than in 
E. incrustatus; I have said, seems to be, for I have only examined the ventral margin of the carcincecium 
a little way inwards. The difference in the development of the canal-system is seen most distinctly 
on comparing £. abyssorum with £. paguriphilus. The inner as well as the outer parts of the carci- 
neecium are richly incrusted with foraminifera. 

Remarks. The claster of this species arising from a grain of sand (PI. 6, fig. 27a Verrill 1885 b) 


is probably another species. I have no knowledge of this form. 


Epizoanthus paguriphilus Verr. 
Pl. 1, fig. 8. 
Epizoanthus paguriphilus n. sp. Verrill 1882 Americ. Journ. (3) 23 p. 137, 316. 
= — Verrill, Verrill 1883 Report Anth. Bull. M. Comp. Zool. Cambridge 
p. 61, Pl. 8, fig. 5. 
Zoanthus (Corticanthus) paguriphilus Verr. Andres 1883 le Attinie p. 541. 
Epizoanthus paguriphilus Verr. Haddon & Shackleton 1891, p.641, Pl. 58, figs. 23—25, Pl. 59, 
fig. 6, Pl. 60, fig. 5 (contains index of literature up to 1891). 
Epizoanthus hirondellet n. sp. Jourdan Bull. Soc. zool. France. Vol. 16 p. 269. 1891. 

— — Jourdan. Jourdan Res. Camp. Albert I. Monaco Fase. 8. p.7 Tab. 1. figs. 3—5. 1895. 
Occurrence: 61°44'N., 27° W. 485 Danish fathoms; bottom-temp. 61°. Ingolf-Exp. St. 81, 2 sp. 
61° 28 N., 26° 25/ W. 780 Danish fathoms; bottom-temp. 4°3°. Ingolf-Exp. St. 75, Isp. 
60°7/N., 9°33’ W. 750m. Michael Sars Exp. 14°8. 1902. St. 79b. Bergen Museum. 
59° 28‘ N., 8° W. 1100—1300 m. temperature at 1000 m. 807°. Michael Sars Exp. 12°8. 1902. St. 76. 
Geographical distribution. North Atlantic N. E. coast of America to N. W. Europe in 

deep water (H. & S.), Azores J. Roule. 


Dimensions: The largest carcincecium had a length of 6 cm. and a breadth of 45cm. The 


largest polyps were in the contracted state about 15 cm. broad and 1 cm. high, the smallest colony 


was 2°5 cm. long and 1°5 cm. broad. 
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Colour: Brownish or gray in spirit specimens. Verrill gives the colour as “translucent 
bluish or purplish-gray or grayish brown. The tentacles pale orange or salmon with lighter tips. 
The polyps more or less of a salmon colour”. | 

The external appearance has been well described by Haddon and Shackleton. The species 
always forms large carcincecia inhabited by Eupagurus pilosimanus. The ccenenchyme develops on 
the gastropod shell which it covers completely, thus forming some kind of shelter to the gastropod, 
especially before its shell is dissolved (Pl. 1, fig. 8). The polyps are arranged in 2 groups an outer 
consisting of a row of large polyps — 10 in the largest colony examined by me — and an inner one 
consisting of a single, smaller polyp lying centrally on the ventral side of the carcincecium a little 
behind the opening of the carcincecium. 

The marginal polyps in contracted specimens are broader than long and elliptic in transverse 
section. Some of the polyps on the sides of the carcincecium seem to be larger than the others, some 
smaller polyps occurring in the posterior region, though this is not always very apparent. Whether 
such a small “posterior” polyp is of normal occurrence, as stated by Haddon and Shackleton, I 
am unable to say for certain, but it seems hardly to be the case to judge from my specimens. But 
my material as well as Haddon and Shackleton’s is too small to permit of any certain statement 
on this point, so that it may be left undecided, as also the question regarding the arrangement of 
the polyps. As this species seems to have been taken in great numbers during the German deep-sea 
expedition, I shall come back to this question later. 

Capitular furrows occur but are indistinct in the preserved specimens partially owing to the 
irregular contraction of this region. 

The species is slightly incrusted with foraminifera, mainly covering the polyps and the 
neighbouring parts of the coenenchyme. The tentacles are very small. 

The cesophagus is short with a deep siphonoglyphe and a well-developed hyposulcus, which has 
the same length as the cesophagus. 

Anatomical description. Haddon and Shackleton have given a good description of 
the polyps of this species, but on several points their description requires supplementing. 

As stated by Haddon and Shackleton the ectoderm of the body-wall is discontinuous. 
This does not apply however to the capitular region, especially its upper part, where the ectoderm 
as usual is thicker than at the other places of the body-wall. If the ectoderm is still present, there 
is in the upper part of the body-wall a fairly common occurrence of equally broad, thick-walled 
nematocysts (length 24—26 »), but on the other hand no nematocyst capsules with greatly twisted 
thread, which probably may be found in the lower part. The mesogleea is very thick 1n comparison 
with the ectoderm. It contains numerous but small cell-islets, which may sometimes be fairly 
elongated and even form canals. In conformity with the often-quoted authors I have not been able 
to find any connection between the ectoderm and the entoderm and these canals. Spool-shaped cells 
also occur. 

The incrustation is inconsiderable and consists mainly of foraminifera together with some 
sand-grains. These lie in the ectoderm and in the outermost parts of the mesoglcea. The entoderm 


is thin and has almost the same size as the ectoderm. Haddon and Shackleton have given a 
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very instructive figure of a transverse section in Pl. 59, fig.6. It must be observed however, that in 
my specimens the strands of the mesogloea, separating the different parts of the ectoderm from each 
other, do not always lie so closely as in this figure. 

As mentioned by Haddon and Shackleton the sphincter is not strongly developed, espec- 
ially if the size of the polyps is taken into consideration. In the distal part of the sphincter, however, 
the fibres occupy almost the whole breadth of the mesoglaa, the lower third part of the sphincter 
being inconsiderable.e Haddon and Shackleton state that “no cavities are visible, the fibres 
being completely embedded in the substance of the mesoglea.” This is not the case in my specimens. 
In the proximal part, where the muscle-meshes (in transverse sections through the sphincter) are small, 
it may be possible that there sometimes are no cavities, in the distal part on the other hand the 
muscle-meshes are large and as usual extend in a transverse direction. The parts of the mesoglcea 
lying between the muscle-groups are very small. The sphincter is thus fairly strong in this regard. 

The ectoderm of the tentacles is high, the mesoglcea on the other hand is thin as also the 
layer of longitudinal muscles. In the ectoderm very numerous spirocysts are found. Whether thick- 
walled nematocysts occur is uncertain, but if present they are very scarce. 

The ectoderm of the cesophagus is fairly high and provided with numerous, thick-walled 
nematocysts (length 23—29 #, generally about 24—26 y). The mesoglea is fairly thin. In the 
siphonoglyphe the ectoderm is considerably thicker than in the cesophagus, with the condition reversed 
as regards the mesoglea. The mesogloea in the siphonoglyphe is almost homogeneous, as cells and 
cell-islets only occur very seldom. 

The number of mesenteries is greater than in any other northern Zoantharia. In a small 
polyp I counted namely 64 mesenteries, 17 macro and 15 micro on each side, in a large one 80 
mesenteries, The macro-mesenteries are in the cesophageal region fairly thick, owing to the fact, 
that the mesoglcea is well-developed here, whereas it becomes thinner below the cesophagus. The 
longitudinal muscles are not strong and the muscular plaits few. The parieto-basilar muscles are very 
weak and narrow. None of these muscles are expanded in the body-wall. The micro-mesenteries 
are very weak — the weakest I have ever seen — and do not reach above the entoderm of the 
body-wall. 

The filaments have the usual structure. They contain nematocysts with greatly twisted thread, 
but not in great number. They are oval and fairly smali (length 19—25 », breadth ro—12 y). Further, 
they contain fairly many thick-walled, rather transparent nematocysts with distinct spiral thread and 
broader at the one end, with varying length (19—24—26—31 #, breadth 6—7 ») and also some thick- 
walled, narrow, typical nematocysts (length about 26 y). 

The species is dicecious. 

The carcinectum. The ccenenchyme and the canal-system have not been examined by Haddon 
and Shackleton. The outer layer of the ectoderm had fallen off. The mesogloea sends out a 
number of fine outshoots, the presence of which indicates that the ectoderm is also discontinuous 


here. On the inner side the ectoderm is thin and discontinuous with a well-developed cuticle. On 


the outer side of the carcincecium the mesogloea is very thick, on the inner side it 1s thin. The 
entodermal canal-system (c, text-fig. 3, p. 13) thus lies quite close to the inner side of the ccenenchyme. 


The Ingolf-Expedition. V. 4. 
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It consists of numerous reticular, anastomosing canals, which are generally fairly narrow but somewhat 
thicker towards the opening of the carcincecium. A very large canal cc, which is in connection with 
the other reticulate branched canals, runs along the upper rim of the opening of the carcincecium 
and is afterwards lost in the columellar region, where it divides into some smaller canals. Numerous 
cells and cell-islets occur in the thick part of the mesogloea; in the part lying inside the canals, the 


cells and cell-islets are very scarce. No incrustations are found in the mesoglcea. 


Epizoanthus norvegicus (Kor. & Dan.) Hadd. & Shackl. 
Pl. 1, fig. 12, Pl.2, fig. 22, Pl. 3, fig. 3, Pl. 5, figs. 2, 3. 


Zoanthus norvegicus i. sp. Koren & Danielssen, Fauna littoral. Norveg. 3, 1877 p. 79, Tabl. 9, 
figs. 5—6. 
Polythoa (Endetthoa) norvegica (Kor. & Dan.) Andres Le Attinie 1883, p. 531. 
Eprzoanthus norvegicus (Kor. & Dan.) Haddon & Shackleton Scient. Trans. R. Dublin Soc., 
p. 614, 132, 651, 652, Pl. 59, fig. 5. 
Palythoa norvegica (Kor. & Dan.) Arndt Jahresb. Schl. Gesells. vaterl. Cultur 1912, p. 123. 


Occurrence: Norway Trondhjem Fjord: Skarn Sound on Primnoa 100—200 m. 3—11/9, 1898, 
Ostergren R.M, Storm. Bergen Mus. 

Haakon Sound 280 fms. from Bergen Mus. R. M. 

(Korsfjord near Bergen 300 fms. Koren & Danielssen, Sars). 

Lives on sponges, shells of Lima excavata, Primnoa and Paragorgia (Koren & Danielssen). 

Dimensions: The greatest length of the polyps is 2°5 cm. greatest breadth in the distal 
part o'8 cm., smallest breadth in the proximal part 0-5 cm. Outer tentacles o'8 cm., inner ones somewhat 
longer (Koren & Danielssen), 

Colour (from Koren & Danielssen): “The body is grayish yellow, the inside of the 
epidermis, the proper skin, is pale rose-coloured with a tinge of yellow. The mouth surrounded by a 
darker rose-coloured ring, from which fine white stripes go radially to the interior tentacles”. 

Hxternal appearance: The polyps are considerably larger than broad, narrow at the base 
and broader at the distal part. In the contracted state the distal part of the polyp is rounded not 
truncate. The larger polyps at least have distinct capitular furrows, which are specially prominent 
in expanded specimens, as they are broad. In the specimens I have examined the number of capitular 
furrows was 16—20, in most specimens 20, and one specimen (a double individual, see below) had 
even up to 24. Between the capitular furrows are distinct, fairly sharp ridges, which in the distal 
part often form irregular, tap-like projections. 

The polyps are connected with each other by means of a very well-developed coenenchyme, 
which is fairly thick and from which the polyps arise usually at a considerable distance from each 
other. The canals from the polyps begin to communicate a little way from the polyps, forming a 
network apparent to the naked eye. 


The species forms large colonies. Koren and Danielssen state, that it is found “frequently 
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in large groups that may occupy as much space as a closed hand, wherein more than 50 polyps are 
attached by the same coenosark.” 

The number of tentacles corresponds to the number of mesenteries, being thus in larger 
specimens considerably greater than stated by Koren and Danielssen, 

The oral disc is wide, the mouth lies on a cone, the mouth-opening is like a slit. 

The cesophagus is short and the siphonoglyphe well-developed with distinct hyposuleus. 

Fission. On the colony taken by Storm in Skarn Sound I observed a double polyp in the 
middle part. (Pl. 2 fig. 22). Almost the whole of the body-wall was continued smoothly without boundary 
from the one polyp to the other, but the ridges and for the most part also the capitular furrows could 
be seen in each polyp. The one polyp had 20, the other no less than 24 ridges and furrows. Each polyp 
had its special circlet of tentacles fully separated. How far a doubling of the tentacle takes place 
from the directive chamber, I am unable to say, as I did not wish to cut up the polyp completely 
but there is probably a directive tentacle on each polyp. Each polyp has its distinct cesophagus and 
siphonoglyphe, but a common directive chamber. The cleavage has thus taken place in the directive 
chamber. This condition has some resemblance to the double formations in Cribrina gemmacea 
previously described by me (Studien iiber Regenerations und Regulationserscheinungen. K. Svenska 
Vet. Akad. Handl. B. 37 1904 p. 82 text-fig. 13, Pl. 2, fig. 21), of course with the difference caused by 
the different organisation of the two groups. 

Anatomical structure. Haddon and Skackleton (1891) have given some information 
regarding the anatomical structure of this species. They state that the ectoderm, the mesoglaea and 
the entoderm of the body-wall reach a considerable size and that numerous nematocysts are found in 
the ectoderm. Furthermore, they point out that the micromesenteries are strongly developed. In 
their paper we find a figure showing a section of the body-wall — evidently from the capitular region. 
Otherwise this species has not been subjected to any anatomical examination. 

The ectoderm of the body-wall is very thick and discontinuous (PI. 5, fig. 3) except at the 
capitular region (Pl. 5, fig. 2), though the discontinuity is hardly so conspicuous as in Epizoanthus 
paguriphilus. It contains numerous nematocysts with greatly twisted thread, which have a length of 
24—29 » and a breadth of 12; they are oval and almost equally broad at both ends. Haddon and 
and Shackleton state that they contain pigment granules. This is however doubtful; I think it 
probable that small air-bubbles have penetrated into the nematocysts in sectioning and that these 
bubbles have been mistaken for granules. This often happens and I have had the same experience 
with many Zoantharia, Ceriantharia and Actiniaria. The mesogloea is considerably thicker than the 
ectoderm and now and then runs out into outshoots which cut off parts of the ectoderm from each 
other and even end in the cuticle, though without forming such small, closed spaces as in Epiz panthus 
paguriphilus. The mesoglcea contains fairly many cells with outrunners, now and then cell-islets and 
very seldom ectodermal lacunae. The entoderm of the body-wall reaches a considerable size. The 
incrustation in this species is inconsiderable and lies mostly in the ectoderm and in the outer parts 
of the mesogloea, consisting of sand-grains, foraminifera and sponge-needles. 

The sphincter is strong, mesogloeal and finely divided. The meshes in transverse section are 


drawn out in a transverse direction. The sphincter lies nearer the ectoderm than the entoderm, so 


n* 


9 


ZOANTHARIA 


that in the furrows of the capitular region it is only separated from the ectoderm by a very small 
part of the mesogloea, which in this region is generally higher than in the other parts of the body 
aud contains some nematocysts. 

The tentacles have the usual structure. Besides the very numerous spirocysts the ectoderm 
contains numerous, thick-walled capsules (length 14—17 ») and a few capsules of the same appearance 
as in the body-wall (length 24—26 p, breadth 10 yp). 

The ectoderm of the oral disc is very broad near the tentacles and contains numerous, closely 
packed spirocysts, near the mouth it is thinner and contains some nematocysts. The ectodermal 
longitudinal muscle layer is fairly strong in the outer part of the oral disc, weaker in the inner part. 

A layer of fibrillae and ganglion cells is distinctly visible in the oral disc. 

The ectoderm of the cesophagus is high and arranged in longitudinal folds supported by 
mesogloeal ridges, which emerge between the furrows. The nematocysts are scarce and thick-walled 
(length about 20 uv). Large-grained gland-cells are found especially in the inner parts of the ectoderm. 
Kcetodermal longitudinal musculature is absent in this species. At the base of the ectoderm of the 
oral rim there seem to be numerous cells and a thread-like layer. As far as I can see — the 
material was not so well preserved as could be desired — it consisted of a well-developed layer of 
ganglion-cells and nerve-fibrillae. The mesoglcea is fairly 
thick; its upper part is provided with numerous cells which 
are scarce in the aboral part. The ectoderm of the siphono- 
glyphe is of the usual structure and lower than in the other 
part of the cesophagus. The mesoglcea is broad and much 
thicker than in the cesophagus. The hyposulcus has the 
same structure as the siphonoglyphe but the entodermal 
muscles here run in longitudinal direction and form some 
folds in the outer parts. The free border is thick and 
even provided with more numerous gland-cells than the 
inner parts. 


The number of mesenteries varies according to 


the size of the polyp. In a smaller specimen 24 mesen- 
Text-fig. 4. Transverse section through a piece of the terles were developed. 14 macro and 10 micro, Two 
body-wall with mesenteries and cesophagus of Z7- 


large polyps had 46 mesenteries. They were both ir- 


soanthus norvegicus. Ectoderm shaded, mesoglcea 
and muscles black, entoderm not specially marked, regularly developed, the one side having more mesen- 
pczpdizectye chamber. teries than the other. One of the polyps had 13 macro 
and 11 micromesenteries on the one side of the sagittal plane, and 12 macro and 10 micromesenteries 
on the other. The other polyp had 11 macro and g micro mesenteries respectively and 14 macro and 
12 micro, The micromesenteries are strong. The longitudinal musculature of the mesenteries is 
vigorous and forms fairly numerous folds. The parieto-basilar muscles are weak. ‘The distribution of 
the longitudinal and the parieto-basilar muscles on the body-wall is slight. The muscles of the 
micromesenteries are generally well-developed (text-fig. 4). 


The filaments have the usual characteristic structure. ‘The glandular tract contains only the 
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frequently occurring nematocysts of the same kind and size as in the cesophagus. The species is 
dicecious. 

The ectoderm of the ccenenchyme contains numerous nematocysts of the same shape as in 
the body-wall, but seems here to be continuous. The mesoglcea contains numerous ectodermal lacunae, 
in which the large nematocysts, that occur in the body-wall of the polyps, are also found. The 


entoderm is very large in the canals. 


Epizoanthus lindahli n. sp. 
Pl. 2, figs. 11—13, Pl. 4, fig. 5 
Zoanthus arcticus Marenzeller 1878, p. 379. 

Occurrence: Baffins Bay 72°4'N., 59°50‘ W. 227 fms. Hard, gray clay. Ingegerd and Gladan 
Exp. 19/7, 1871. Josua Lindahl 3sp. R. M. (sp.a.) 

79° 13/1“ N., 63° 21/7" W. 230 fms. 1 sp. Museum at Vienna (sp. b.) 

66° 42'N., 26°40’ W. 590 m. Temp. at 550 m. o11°. 3/8. 1900 Michael Sars Exp. St. 13 1 colony. 
Bergens Museum (sp. c.) 

65° 00'N., 11° 16‘ W. 310 Danish fms. bottom-temp. oo1° Ingolf Exp. St. 59 1 sp. (sp. d.) 

66° 35‘ N., 56°38’ W. 318 Danish fms. bottom-temp. 3:9° Ingolf Exp. St. 32 1 colony (sp. e.) 

var. Nordgaardi Lyngen, Nordgaard rsp. R. M. (sp. £) 

Dimensions: (a) Length of the colony about 21 cm., breadth of the largest polyp 06 cm., of 
the smallest polyp o3 cm. (b) length of the colony about 1°5 cm., breadth o-4 cm. (c) breadth of the 
colony 2:3 cm., length of the largest polyp 1-3 cm., breadth o-45 cm. 

Colour in alcohol: dirty-gray (c) sand colour with white points of foraminifera and black 
points of sand-grains, specimen d dark with black sand-grains, f clear, uncoloured. 

External appearance: The ccenenchyme is inconsiderable and tube-shaped as in E. erdmanni. 
The polyps are elongated just in E.erdmanni, narrowest at the base, increasing in size towards the 
point. They are broadest in the capitular region. The body-wall is rough owing to the incrustations, 
which mainly consist of sand-grains and also of foraminifera (especially in b). The upper contracted 
border is somewhat rounded — truncate. The capitular furrows are not so distinct owing to the 
incrustation and contraction, on the largest specimen of the colony I counted 20, on b at least 16, on 
d 18 probably. 

The cesophagus is short, the siphonoglyphe distinct with a hyposulcus which is as long as the 
cesophagus. 

Anatomical description: (1 specimen from Baffins Bay and another from c have been 
closely examined). The ectoderm of the body-wall is continuous and of moderate size, provided with 
a cuticle, on which detritus particles are fixed. In the lower part of the polyp the ectoderm contains 
many equally broad nematocysts with greatly twisted thread, having a length of 38—43y and a 
breadth of 10-12. In the capitular region similar but narrower capsules of the same kind and 
dimension as in the filaments. The mesoglcea is fairly thick, several times thicker than the ectoderm; 
it is generally rather homogeneous with a frequent occurrence of very small cells and sometimes even 


cell-islets (Pl. 4 fig. 5). The entoderm is extremely thin in the body-wall as well as in the mesenteries and 
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the cesophagus and its differentiations. The ectoderm and the mesoglcea are incrusted with sand-grains, 
foraminifera and a fairly large number of sponge-needles. In e and f sand-grains were almost 
exclusively present. The incrustation is often considerable and fills almost the whole of the mesoglcea. 

The sphincter is very strong and has some resemblance to the sphincter in E. erdmanni. 

The tentacles have the usual structure. The spirocysts of the ectoderm are very numerous. 
Besides there generally occur some thick-walled, equally broad nematocysts (length 17—19 ») and more 
seldom nematocysts of the same type as in the capitular region of the body-wall (length 38—48 p, 
breadth 7»). The ectoderm of the cesophagus is high and contains large numbers of equally broad 
nematocysts with greatly twisted thread (length (38) 43—48y breadth 7»). Further, very numerous 
typical thick-walled nematocysts occur (length 24 (26)). The mesoglcea is thick. The ectoderm of 
the siphonoglyphe is of the typical appearance, the mesogloca thick, though very little thicker than 
that of the cesophagus. 

The number of mesenteries was 38 in the specimen sectioned, on one side 11 macro and 9 
micro-mesenteries, on the other 10 macro and 8 micro-mesenteries. In the larger specimen of the 
colony the number was presumably 36 (it was opened partially lengthwise). Another from colony c 
had 36, specimen d about 4o. The micro-mesenteries are well-developed in the cesophageal region. 
The mesogloea of the macro-mesenteries is fairly thick, the entoderm thin. The longitudinal muscul- 
ature is moderately developed and forms few folds; in one specimen from colony ¢ which had a very 
wide cesophagus and the mesenteries consequently very contracted in breadth, the musculature lay in 
thick folds, the mesogloea being also here thicker than in a, where the mesenteries were much ex- 
panded in breadth. The parieto-basilar muscles are very weak. The distribution of the mesenteric 
muscles on the body-wall is fairly considerable. 

The filaments have the usual structure. The glandular tract contains numerous, equally broad 
nematocysts with greatly twisted thread (length (34) 38—49 (53) », breadth 6—7 »). I have not observed 
any thick nematocysts resembling those found in the lower part of the body-wall, if on the whole 
they occur they must be very scarce; in one specimen I have found a single one (length 36 », breadth 
11y). Further, many thick-walled capsules occur here with distinct basal part to the spiral thread, 
broadest in the one end (length about 22 (19—24) w, sometimes 26, breadth about 5—6 yz). The 
polyps are dicecious, one of the specimens examined was a male with developed testes. 

Systematic remarks. This species is closely related to E. danielsseni, from which it differs 
however in external appearance, especially in the form of the ccenenchyme and with regard to the 
structure and distribution of the nematocysts and the mesenteries. As in E. danielsseni the capsules 


in the lower part of the body-wall and in the capitular region are different in this species. 


var. nordgaardi VP), 2, fig. 7. 


As already pointed out above, the external appearance of E. lindahli is very much like that 
of KE. erdmanni. At Lyngen Dr. Nordgaard has collected material of a Zoantharia which I determined 
as FE, erdmanni (Carlgren in Nordgaard. Hydro. and Biol. Invest. 1895, p. 159). Two of the specimens 
in the collection I retained for the Riksmuseum in Stockholm. On closer examination, however, it 


appeared that the one specimen was not E. erdmanni but a species which must be closely related to 
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E. lindahli or identical therewith. But as it differs somewhat from E. lindahli with regard to the 
nematocysts, I have for the present set up this species as a variety of E. lindahli, leaving to later 
investigations, when more material has been obtained, to prove if it may possibly form a separate 
species. I may also mention that among the specimens sent back to Dr. Nordgaard there may 
possibly still be found a few specimens of this variety which I have called Nordgaardi. All these 
specimens certainly need revision. 

Occurrence: 63°37/N., 20°24’ E. Lyngen off Kaafjord. 1 sp. 

Dimensions: Length 2:1 cm, smallest breadth 0-2 cm., greatest breadth 0-7 cm. 

Colour in alcohol: In the lower part gray, in the upper light sand-coloured. 

External appearance (fig. 7 Pl. 2). The polyp was truncate and somewhat contracted in 
the lower part, the upper part being expanded. The distal margin was rounded. The capitular 
furrows were very distinct and their number was 20. Tentacles and cesophagus as in the main form. 
The mesoglcea of the body-wall was considerably incrusted in the outer part, less in the inner. The 
incrustation consisted of sand-grains and some sponge needles. But I have not observed any fora- 
minifera, which however are possibly dissolved, as the animal, so far as I remember, had been pre- 
served in formaline or formaline spirit. 

The anatomical structure seems to agree with that of E. lindahli with the exception regarding 
the nematocysts mentioned already. The number of mesenteries was 36, 10 macro- and 8 micro- 
mesenteries on either side of the polyp. 

The nematocysts are generally larger than in the typical E. lindahli. In the lower part of the 
ectoderm of the body-wall there is a fairly frequent occurrence of equally broad nematocysts with 
greatly twisted thread (length 43—48 », breadth 10—12,). In the capitular region large capsules of 
the same kind as in the filament occur somewhat frequently (length 38—48 yp, breadth 7 yp). 

The ectoderm of the tentacles contains numerous spirocysts, the thick-walled mnematocysts 
being very scarce (length 17—19 (22) #). Large nematocyst capsules with greatly twisted thread also 
occur here sparsely (length 43—48p, breadth 7), and even sometimes smaller nematocysts of the 
same kind as in the filament. The oral disc has, as regards the nematocysts, almost the same struc- 
ture as the tentacles. 

The cesophagus is provided with numerous, thick-walled capsules about 24 » long and less 
than 5 broad. Further very few nematocysts with greatly twisted thread occur of the same size and 
structure as in the filament. 

The glandular tract of the filament contains partly nematocysts with greatly twisted thread, 
partly larger ones 43—60 » long and 7 w broad, sometimes curved, partly smaller ones generally curved 
26—34 » long and 5 » broad; further thick-walled capsules with distinct basal part of the spiral thread 


and broader at the one end (length 22 , breadth 5, length 24—26 p, breadth 6 » in the broadest end). 


Epizoanthus erdmanni (Dan) Hadd. & Shackl. 


Pl. x, fig. 14, 16, 17, Pl. 2, fig. 24, Pl. 4, fig. 3, Pl. 5, fig. 4 


Mardoel erdmanni un. sp. Danielssen Norwegian North Atlantic Exped. Actinida 1890 p. 116, PIL. 6, 


fio..x, Pl. 21,°22) digs; 1-7: 
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Epizoanthus erdmanni (Dan) Haddon & Shackleton Revision British Actiniae 1861 p. 623, 633, 635, 639; 
— _- (Dan). Carlgren in Nordgaard Hydrograph. and Biol. Invest. Norweg. Fjord 
1905 p. 159. 
? Mamillifera sp. M. Sars Nyt mag. Nat. 6:2 No. 10 1851 p. 142. 
? Zoauthus arcticus n. sp. M. Sars Férh. Skand. Nat. Méde 8. 1860 p. 692 Forh. Vid. Selsk. Christiania 
1860 p. 144. 
? Zoanthus (str. s.) arcticus, Andres Le Attinie 1883 p. 546. 

Occurrence: Spitzbergen 81°14’ N., 22°50’ E., N. E. of Seven Isls. 150 m. gray clay. Bottom 
temp. 2° Spitzb. Ex. 20/8 1898 No. 37 R. M. several specimens. 

80° 3’ N., 8°28’ E. 475 m. clay Bott. temp. 11° 14/8. 1878 N.N. A. E. St. 363 R. M. 

Beeren Isiand 75°38’ N., 13°18’ EK. 350m. Bottom temp. 2°73° Spitzb. Exped. 1898 x/9 No. 41 R. M. 
several spec. 

73° 3'/N., 18°30’ E. 410m. Bott. temp. 2°. Spitzb. Exp. 4/9 1898 No. 42 R. M. some spec. 

73°27'N., 23°11‘ E. 460m. black grayish clay Bott. temp. 2°67°. Spitzb. Exped. 12/6 1898 No. 2 
R. M. 2 spec. 

72° 53’/N., 21°51’. 408m. clay. Bott. temp. 15°. N.N.A. Exp. 30/7 1878 St. 363. 

72°27'N., 20°51’ EK. 349m. Sabulous clay, Bott. temp. 35°. N. N. A. Ex. 7/7 1878 St. 290. 

Norway 70° 2.5 N., 21°41’ EK. Kveenangen 300—343 m. Bott. temp. 2°3°. 19/4 1899 Nordgaard R.M. 

Altenfjord 80 fms. clay bott. July 1890 Jagerski6ld U.U.Z.M. 

69° 54’ N., 20°27’ E. Lyngen between outer Garvik and Ul6 300m. Nordgaard 3/5 1899. R. M. 

Lyngen off the Kaafjord 250m. bott. temp. abeut 285° 3/5 1899. Nordgaard R.M. 

69° 41‘ N., 15°51’ EK. 1591 m. Sabolous clay Bott. temp. 1:2°. N.N.A.E. 7/7 1877 St. 190. 

Foldenfjord 530m. 6/4 1900 Nordgaard. 

Komagfjord Danielssen (& areticus) Bergens M. (R. M.). 

Skat6ren Troms6. 40 fms. Tromsé M. 

Malangen 69° 33’ N., 18°0’ EK. 380m. Bott. temp. 41°. Nordgaard 14/4 1899 (R. M.). 

66° 45 N., 15°36’ W. 200m. Bott. temp. 2°39°. 5/8 1900. Michael Sars Ex: 

Budderbay 30/6 1884 C. Aurivillius. 

Greenland 74°52’ N., 17°16’ W. 350m. clay mud with sand and small stones. 4/7 1899 Greenland 
Ex. No. 18. 

Iceland Ofjord MGller, 1 colony Copenh. M. 

Dimensions: According to Danielssen the polyps in expanded state may reach a length 
of 35 cm. and a breadth of 2cm. While considering the first to be very probable, I feel however some 
doubt as to whether the breadth can be so great. The specimens examined by me were very variable 
in size. The largest polyp (fig. 24 pl. 2) had a length of about 27cm. and a breadth of o6 cm. at the 
broadest place. 

Colour: (Danielssen). “The body is light brownish red almost brick-colour, somewhat 
grayish green with a violet play (var. azrivillii?), The tentacles lighter coloured, brownish red and 
transparent. The oral dise is still lighter in colour than the tentacles and round the outer margin of 


the oral disc, exactly at the base of the inner tentacular series, there is a narrow light coloured rose- 
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red annulus.” In the preserved state most of the specimens were dirty-coloured light brown. Some of 
the specimens were grayish e. g. those from Altenfjord. The colony taken during the Michael Sars 
Expedition was black with incrusted, small, black sand-grains and the colony originating from Iceland 
Ofjord was even darker than is generally the case with this species. 

The external appearance has been well described by Danielssen, who has also given 
some rather good drawings of the external appearance of the colonies. The species forms free, unfixed 
colonies of 1—6 ‘seldom more polyps connected with each other by a small tube-shaped ccenenchyme, 
which is generally so inconsiderable that the polyps seem to grade smoothly over from one to the 
other (see fig. 14, 17 Pl. I). The more developed polyps are narrow at the base, but expand gradually 
towards the distal part, so that the animal has its greatest breadth in the capitular region. The small, 
not fullgrown polyps approach the cylindrical shape. Sometimes the polyps are provided with cross- 
furrows, which undoubtedly have only been caused by contraction. The capitular region has generally 
quite distinct ridges and furrows. The number of furrows varies considerably according to the size 
of the polyps. Danielssen states that the species has 18 capitular furrows, here they vary between 
14 and 15 in small specimens and in the large between 16 and 20, and in one polyp I have even 
counted up to 22. But generally the majority seem to have 18 furrows. Of 116 specimens 42 had 18 
capitular furrows, 26 had 16, 17 had 17, 9 had 19, 11 had 20 and 1 specimen 22. Of the smaller 
specimens 14 polyps had 15 capitular furrows and 5 had 14. On the majority of the small specimens 
the capitular furrows were however so indistinct, that the number could not be determined with any 
certainty. The body-wall is more or less rough owing to the greater or less incrustation. 

The tentacles are arranged as usual and seem to correspond in number with the mesenteries. 
The cesophagus is short with a well-marked siphonoglyphe and a fairly long and broad hyposulcus. 

The anatomical structure has also been described by Danielssen, but on several points 
incorrectly, as e. g. with regard to the arrangement of the mesenteries, which does not differ from that 
of the other Zoanthidae. The ciliated streaks on the macromesenteries however have been observed 
by Danielssen who gives a comparatively good picture of them (fig. 5, Tab. 22 Danielssen, 1890). 
But on the other hand the arrangement of mesenteries and the length of the filaments on fig. 4, Tab. 22 
of the same work are not in agreement with the reality. Some anatomical details are also given by 
Haddon & Shackleton (1891). 

The ectoderm of the body-wall is fairly high, continuous and contains nematocysts with twisted 
thread (length 24—30y, breadth 10-12). They are equally broad and common except in the capitular 
region where they are scarce. The ectoderm is provided with a distinct cuticle, on which particles 
of detritus are attached. According to the state of contraction of the animal, the mesoglaza may be 
thin or very thick, but is several times thicker than the ectoderm. It is provided with fairly numerous 
cells with long outshoots, whereas cell-islets only very seldom occur (pl. 5, fig. 4). Sometimes the latter 
may be found at the base of insertion of the mesenteries but as a rule they are not present at these 
places, a fact I have ascertained by means of a large number of sectioned specimens from dilferent 
localities. 

Haddon and Shackleton state (1891 p. 635), that on the specimens sent them by Daniels- 
sen there was “a well-marked lacuna in the mesogloea at the base of the insertion of each mesentery.” 


The Ingolf-Expedition. V. 4. 4 
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This I have not observed and therefore think it probable, that another species has been concealed in 
Danielssen’s specimens — such things have happened before — and been examined by Haddon 
and Shackleton. Thus among the specimens of /. exdmanni from St. 42 collected during the 
Spitzbergen Expedition 1898 there were many individuals which at first glance resembled £. erdmannt 
(fig. 15, Pl. x) but actually did belong to another Epizoanthus species, 1.e. £. dantelssent. Also a 
third Epizoanthus, 4. beerendslandicus, was dredged at the same time. This latter species has lacunae 
at the above-mentioned places. The entoderm is thinner than the ectoderm. 

The incrustation consists almost exclusively of sand-grains sometimes interspersed with a few 
sponge-needles and foraminifera. Sometimes the incrustation in the mesogloea is quite inconsiderable, 
sometimes it fills up the whole, so that it is very difficult to study the structure of the latter. 

The sphincter is not long but strong and in the ‘greater part of its course it covers almost 
the whole breadth of the mesoglcea. In transverse sections through the sphincter the meshes are 
large whereas the ridges of connective tissue between the muscle meshes are small (PI. 4, fig. 3). 

The tentacles have the usual structure. The ectoderm is provided with numerous spirocysts and 
scarce thick-walled capsules (length about 17 (I4—19) #). The longitudinal muscles are fairly well-developed. 

The ectoderm of the cesophagus is fairly high and elongated. The large nematocysts of the 
kind and size seen in the body-wall are scarce or absent, while the thick-walled capsules are numerous 
and 19—24y long. The ectoderm of the siphonoglyphe is as usual somewhat lower than that of the 
cesophagus, as the mesoglcea is thicker than in the cesophagus. 


The number of mesenteries varies between 28 and 4o. Of the following 19 specimens 


2 specimens had 28 mesenteries (1 spec. was labelled £. arctzcus, 


2 — — 30 = Komagfjord; see below). 
5 — — 32 oie 
4 = aaLtoe = 
2 — — 36 _ 
2 — — 38 — 
I — — 40 — 


Thus, the most frequent numbers seem to be 32—34, which corresponds with the most frequent 
number of capitular furrows. The specimens with 30, 34 and 38 mesenteries had a few mesenteries 
more on the one side than on the other. The micromesenteries are fairly well-developed and project 
into the gastric cavity, as long as the main part of the entoderm of the body-wall is high. The 
longitudinal muscles of the macro-mesenteries are fairly well-developed, the mesogloea is thin. The 
parieto-basilar muscles are rather weak. The distribution of the longitudinal and the parieto-basilar 
muscles on the body-wall is inconsiderable. 

Of the proto-mesenteric filaments the shortest are those corresponding to the 6th pair of proto- 
mesenteries in Actiniaria, while the others are long. The filaments of the metamesenteries decrease in 
length towards the siphonoglyphe. The filaments have the usual structure. Nematocysts with greatly 
twisted thread resembling those in the body-wall occur sometimes very scarcely, sometimes more 


frequently. They are equally broad and 24—31y long, the breadth being generally 10” (9g—12). The 
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thick-walled capsules have a distinct basal part to the spiral thread and are somewhat broader at the 
one end. They are about 19—24,y long and of fairly common occurrence. 

Both polyps from the colony taken in the @fjord at Iceland differ from the main form with 
regard to the nematocysts of the mesenteries. On maceration, namely, besides the above-mentioned 
nematocysts, some egg-shaped capsules occurred, partly larger about 22 long and 1g» broad, partly 
smaller, about 144 long and 11y broad, both kinds being fairly numerous. On a closer examination 
of the rather bad sections of this form, I found however, that these egg-shaped capsules do not lie in 
the filaments but inside these, though it is possible that such a foreign capsule may lie in the filaments. 
It is at any rate probable, that these nematocysts, just as was the case with some similar capsules in 
E. incrustatus, do not belong to the animal but are foreign capsules absorbed by it (see p. 13). It is 
worth observing, that the abnormal specimens of £. zcrustatus and £. erdmanui originate from almost 
the same region. 

The species is dicecious. 

Remarks: I have here taken Zoanthus arcticus as synonym to &. erdmanni, though I have 
not been able to prove the correctness of this assumption, no type-specimens of 7. arcticus being present 
seemingly in the Bergen Museum. On the other hand, there are some specimens taken by Daniels- 
sen in Komagfjord and determined (by whom?) as Z. arcticus. As far as I am able to see from the 
anatomical examination these are no other than £ evdmanniz, though they form no colony but are 
single specimens. According to the rules of priority, the species should be called £. avcticus and not 
E. erdmanni, if the supposition is correct that they may belong to one species. As type-specimens 
seem to be wanting, however, and the description of Z. arcticus is fairly poor, it seems advisable to 
retain the name £. erdmannt. 

Danielssen states, that /. erdmanni occurs in two forms different as to colour, the one being 
darker and the other lighter grayish. Several specimens may even be quite grayish, as & g. those 
from Altenfjord, but otherwise their external appearance does not differ much from that of the others. 
On the other hand, from the localities mentioned below there is a more slender form, which in other 
respects also differs a little from the main form. This variety has been named var. aurivilliz, though 


it hardly differs essentially from the main form, grading into this through some transitional forms. 


E. erdmanni var. aurivillii. 
Pl. 2 figs. 18, 28, 29 Pl. 5, fig. 5. 
Zoanthus Couchi Johnst. C. Aurivillius 1886 p. 52. 
Occurrence: Norway Outer part of the Kwzenangfjord 50—100 fms. Stone and clay. June 
1884 Carl Aurivillius, several specimens Ups. M. 
Finmarken Goés & Malmgren R.M. some specimens. 
Jagfjord 200m. 18.2. 1899. Nordgaard 1 colony. 
Dimensions: Length of the largest polyp: 17 cm., greatest breadth o-4 cm. 
Colour light grayish, in the distal end reddish (A urivillius) in alcohol: light grayish. 
External appearance: the polyps are either separate, or form colonies connected by a small 


tube-shaped coenenchyme as in the main form. The number of polyps in the colonies 1s variable, the 
4° 
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greatest number observed being 7. The polyps are arranged in the same way as in the main form, 
but they are considerably more slender and narrower in comparison with the length than in the main 
form. As in the latter they are narrow at the base but expand gradually towards the distal part. 
The capitular region, which was contracted in most of the specimens, had distinct capitular furrows 
varying in number between 14 and 19 — 2 polyps had 14, 4 had 15, 13 had 16, 1 polyp 17 and 
another 19 furrows — the maximum frequently being thus 16. The preserved specimens had often more 
or less distinct cross-furrows. The tentacles were much narrower than in the main form. The cesophagus 
is short, the siphonoglyphe distinct, typosulcus well-developed, though shorter than the cesophagus. 

Anatomical description. The ectoderm is fairly high, continuous and contains few nema- 
tocysts or none. The mesogloea is several times thicker than the ectoderm and like this is richly 
incrusted with sand-grains, which make the anatomical examination difficult. As the incrustation is 
not very strong, however, I have been able to make out, that the mesogloea contains a few, large 
cell-islets but numerous cells (and small cell-islets). (Pl. 5 fig. 5). 

The sphincter is strong. Seen in transverse sections through the sphincter the mesoglceal 
meshes are however fairly large. 

The ectoderm of the tentacles is of the typical structure with very numerous spirocysts and 
fairly common thick-walled nematocysts (length 17 p). 

The ectoderm of the cesophagus is high. There is a frequent occurrence of equally broad 
nematocysts with twisted thread (length 24—36,, breadth 1ro—11y) and of thick-walled nematocysts 
(length 22—25y). The mesoglcea is thin, in the lower part it forms longitudinal ridges corresponding 
to the insertions of the mesenteries. The ectoderm of the siphonoglyphe is as usual thinner than in 
the cesophagus, the mesoglcea on the other hand is several times thicker than there. In two specimens 
the number of mesenteries was 32, in a third 30. At least one of the first-mentioned polyps had 
the normal number of developed mesenteries. The third had g macro and 7 micro on the one side and 
8 macro and 6 micro-mesenteries on the other. The micro-mesenteries are fairly well-developed and 
from the cesophageal region they reach somewhat into the chambers. The longitudinal muscles are 
strong, especially on the directive mesenteries. The folds are however large. The parieto-basilar muscles 
are very weak. Moderate distribution of the longitudinal and parieto-basilar muscles on the body-wall. 

The filaments have the usual structure. The glandular tract contains numerous capsules, some 
equally broad with greatly twisted thread (length 26—34, breadth 10), others thick-walled capsules 
broader at the one end and with distinct base to the spiral thread (length 19—22 p). 


The sexual organs were not developed in the specimens examined by me. 


Epizoanthus danielsseni n. sp. 
Pl. 1 fig. 13, 15 Pl. 2 fig. 6 Pl. 5 fig. 1. 
Epizoanthus glacialis n. sp. pro parte Danielssen Norwegian N. Atlantic Ex. p. 129 fig.g. Pl. 6. 
Occurrence: 64°21’N., 10°40’ E. Sabulous clay. Bottom temp. —o7° Norwegian North Atl. 


Ex. Stat. 164 June 2gth 1879. 5 sp. Bergens Museum. (sp. a). 
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73 3° N., 18°30’ E. Beeren Island—Norway 410m. Bott. temp. 2°. Gray clay. Spitzbergen Ex. 1808 
4/9 No. 42 several colonies R. M. (sp. b). 

Davis Straits 80 fms. 20/10. 1884. Holm. several colonies. Copenh. Museum. (sp. c). 

75° 26' N., 67°27‘ W. 260 fms. Sophia Ex. No. 582. 1 sp. R. M. (sp.d) var. oven Finmarken. 
Oxfjord Loven. 1 colony. R. M. 

Dimensions: (a) Length of the largest polyp o8 cm, breadth 07 em., (b) length of the largest 
polyp rem., breadth 0-7 cm. (c) length and breadth about 0:5 cm. (d) height o8em., breadth o6 cm. 

Colour. According to Danielssen’s figure 9 Pl. 6, which I consider to represent this species, 
the body-wall must be light-red with a yellowish tint, the latter being due to the large amount of 
sand in the incrustation. The capitular furrows are reddish, with a tinge of brown. The tentacles 
and the oral disc (the central part in the middle?) are reddish brown. In alcohol a, ¢ and d are light 


sand-coloured, b dirty grayish. 


External appearance. The polyps from the localities a and d formed no colonies and were 
fixed on stones, whereas most of the specimens from b and c generally formed colonies; c was fixed 
on Balani, b on stones and Rhizopoda (Rhizammina?). The polyps are seldom placed quite close 
together; the ccenenchyme between the different polyps is generally fairly well-developed, but very 
thin. On a colony from c and on those from b, when viewed externally, it looks as if the ccenenchyme 
is thick. This is generally not the case, however, though the irregular under-layer of tubuli pressed 
together makes it look thickened at some places. All the polyps were contracted and the tentacles 
not to be seen; in this state the breadth and the length are almost equal or the length a little greater. 
The distal part is somewhat broader than the proximal. On most of the polyps the upper aspect is 
truncate', sometimes they are a little rounded, especially the smaller polyps. The capitular furrows 
are more or less distinct, most distinct in d (fig. 13), in the smaller specimens their number could not 
be determined. They seem to vary between 16 and 22, a) 22, b) 18, 18—16, 16, 17, 21—18—17—15, 
c) 20—20—22—22, d) 18. The polyps as well as the coenenchyme were strongly incrusted with sand- 
grains, which made the sectioning very difficult. 

In a closely examined specimen the number of tentacles was 36. If the tentacles are double 
the number of capitular furrows, they must vary between 32 and 44. 

The cesophagus is short with distinct siphonoglyphe and a hyposulcus which is as long as the 
cesophagus. 

Anatomical description. The ectoderm of the body-wall is fairly high and continuous 
with a weak cuticle. In the lower part of the polyp are equally broad nematocysts with greatly 
twisted thread (length 34—41y, breadth 11—12,). In the capitular region we find similar capsules, 
which are however considerably narrower (length 34—41, breadth 7»). The mesogloea is very large, 
at least twice as thick as the ectoderm and is generally strongly incrusted with sand and some fora- 

1 Among the specimens of Epizoanthus glacialis collected by the Norwegian North Atlantic Expedition were also 
some polyps of E. danielsseni. Danielssen r8gr p. 130 says that “when the polyp (of E. glacialis) is retracted the uppermost 
extremity appears truncated but with a little depression in the middle and a rounded margin carrying it Pl. 6, fig. 9.” This 
description agrees well with a polyp found in the collection which I consider to be the original of Danielssen’s fig. 9, PL 6 


represented in my paper in fig.6 Pl. 2. This polyp belonged to the species FE. danielsseni. The description of the upper 
part of the body on the other hand does not agree with E, glacialis. 
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minifera. It contains fairly many small cells with outshoots (Pl. 5, fig. 1). In the specimen from the 
locality c, which was somewhat less incrusted than the rest, there seemed to be a sparse occurrence 
of cell-islets of moderate size near the entoderm. Whether these may aiso be found in the other 
colonies I am unable to say owing to the strong incrustation, The ectoderm is almost as high as 
the entoderm. 

The sphincter is very strong and resembles that of &. glacials, It almost fills up the whole 
breadth of the mesogloea. In transverse sections we find large muscle fibres separated by fairly thin 
mesogloea-ridges, which divide up forming smaller meshes. 

The tentacles have the usual structure. The ectoderm is provided with very numerous spirocysts. 
It contains besides many small nematocysts of the same kind and size as in the capitular region and 
typical thick-walled capsules (length 17—19 p). 2 

The ectoderm of the cesophagus is high and contains numerous thick-walled capsules with 
fairly distinct basal part to the spiral thread (length 24—27,). There is besides a sparse occurrence 
of large nematocysts as in the capitular region (length 38—48y, breadth 7). The mesoglcea is thin, 
but thickened in the siphonoglyphe. 

The number of mesenteries is variable. In two of the polyps of b it was 38 and 32 respectively, 
typically developed in the latter and in the first with two mesenteries more on the one side of the 
sagittal plane than on the other. One specimen from a had 36 mesenteries and 2 specimens from c 
had 36 and 30 respectively. The latter was however a small polyp. 

The macro-mesenteries are large with thick mesogloea (all the specimens were however strongly 
contracted). In the iower part of the cesophagus the micro-mesenteries were fairly weak and only 
projected very little above the entoderm of the body-wall. The longitudinal musculature is comparatively 
strong and when seen in transverse section lies in close folds. The parieto-basilar muscles are weak. 
The longitudinal and the parieto-basilar muscles extend a long way onto the body-wall. 

The filaments have the usual structure. In the glandular tract there is a numerous occurrence 
of nematocysts with greatly twisted thread (length 34—48 », breadth 7 # Sometimes 8 ») and thick-walled 
capsules with distinct basal part to the spiral thread, broader at the one end than at the other (length 
22). Further, I have sometimes observed some very scarce nematocysts of the same kind as in the 
lower part of the body-wall (length (24) 26—29 ). 

The polyps are dicecious. 

var. loveni PI. 2, fig. 9. 

Together with the species & glacialis and Tsozoanthus mgolfi collected by Sven Lovén in 
Oxfjord in Finmarken, occurred a small colony with 2 polyps (fig. 9 Pl. 2), which had a great outward 
resemblance to these species and a similar incrustation of sand-grains, among which a number of black. 
Examination of the nematocysts and the subsequent anatomical investigation showed, however, that 
they did not belong to these species but stood in better agreement with £Z. danielssent, to which I 
provisionally refer them, though they are not in absolute agreement with this species, measurements 
especially of the large nematocysts, with regard to length, lie somewhat below the values found in 
FE. dantelssent (even among the specimens from locality ¢ which showed the lowest values). The 


incrustation is also considerably weaker, so that we may possibly have a new species before us, but 
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as the material is so small and not very well-preserved, I have preferred to consider this colony as a 
variety of £. danielssenz, the more so as the anatomical investigation is incomplete. 

Dimensions of the largest polyp: length o4cm., breadth in the capitular region o-45 em. 

Colour in alcohol: grayish with black sand-grains. 

External appearance: the polyps were cylindrical, broader in the capitular region. The 
distal margin is truncate, the upper part sunken. The capitular furrows are indistinct. The incrustation 
was not so strong as in the main form and mainly restricted to the outer part of the mesoglcea. 

Anatomical description. Regarding the inner structure the lower part of the body-wall 
contains in the ectoderm numerous nematocysts with greatly twisted thread (length 24—36y, breadth 
11—12), in the capitular region similar capsules often occur (length 29—31y, breadth only 7»). 

The sphincter was very strong, resembling that in the main form, but not drawn out so much 
as in the latter. 

The ectoderm of the tentacles contains numerous spirocysts, fairly many nematocysts of the 
same kind as in the capitulum (length 31—36y, breadth 7) and a few thick-walled capsules (length 
14—17y). Similar capsules are also found in the oral disc. 

The cesophagus contains numerous narrow, thick-walled nematocysts (length 19—22 y). I cannot 
determine the number of mesenteries with any certainty, but it must be about 32 or a little more. 

The glandular tract of the filament is provided with very few, uniformly broad capsules of 
the same kind as in the lower part of the body-wail (length 29—36y, breadth 12) and with many 
capsules like those in the capitular region (length 29—38, breadth 7). Further, many thick-walled, 
narrow nematocyst capsules occur (length 19—22,) and thick-walled capsules with distinct basal part 


to the spiral thread, which are broader at the one end (length about 19 y). 


Epizoanthus roseus Dan. 
Pl. 3, fig. 4, Pl. 5, fig. 6. 
Epizoanthus roseus n.sp. Danielssen Norwegian North Atl. Ex. 1890. Actinida Tab. 6 fig. 10 Tab. 25 
figs. 4—6. 

Occurrence: 71°25/N., 15°41/E. clay 1134 m. Bott. temp. ro. Norw.-North Atl. Ex. 1877 
19.7 B.M. R.M. 

Dimensions. The polyps reach a length of up to 15mm. (Danielssen). Jn the preserved 
state the length of the largest polyp was about rr cm., largest diameter a little under the tentacles 
o5 cm., smallest diameter o-3 cm. 

Colour. “The sarcosoma is semi-transparent, grayish. The polyp is grayish-yellow owing to 
the incrusted sand, but the rose-red integument shines through. The oral disc is rose-red with lighter- 
coloured radii. The tentacles are, upon their lowest broad part rose-red like the oral disc, but upon 
their superior half are paler in colour and almost white at the point” (Danielssen). In the preserved 


state they are dirty sand-coloured. 
External appearance. The polyps are connected with each other by a flat coenenchyma 


of moderate size. The single polyps are placed quite close to each other. With regard to shape the 
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polyps according to Danielssen are “almost piriform.” The small contracted polyps with quite 
retracted tentacles are somewhat narrower in the proximal than in the distal part, which is somewhat 
rounded. The expanded polyp was narrowest a little above the base, then gradually becoming wider 
and reaching its greatest breadth some way below the tentacles, afterwards tapering a little towards 
the base of the tentacles. The distal part is provided with capitular furrows, which Danielssen 
states to be 12 in number. This is too few, as far as I can see. The ridges and furrows are certainly 
not so distinct in the preserved polyp, but I have found 16—18. The polyps are incrusted with sand- 
grains, especially in the proximal part and in the ccenenchyme. 

The number of tentacles probably agrees with the number of mesenteries. 

The cesophagus has a very distinct siphonoglyphe. 

Anatomical description. The ectoderm of the body-wall is fairly thin, considerably thinner 
than in £. glaczalis, continuous and provided with a thin cuticle. In the ectoderm are fairly many 
spirocysts (normal shape?) and large nematocysts with greatly twisted thread. The latter have a length 
of 29—31 w and a breadth of 12, (the lower part being broader than the upper). Small cells occur 
in great numbers, but no lacunae or groups of cells seem to be present in the mesoglcea, at least not 
in the distal part (PI. 5, fig. 6). The incrustation is fairly strong and consists of comparatively large 
sand-grains, here and there a sponge-needle and exceptionally foraminifera. The entoderm is well- 
developed and thicker than the ectoderm. 

The sphincter is mesoglcoeal but not so strong as in the other Epizoanthus-species examined 
by me (Pl. 3, fig. 4). In the distal part the meshes are considerably larger than in the proximal and 
extend horizontally, i.e. in the direction from the ectoderm to the entoderm. The bridges of connective 
tissue between the muscle-meshes were broad. 

The tentacles have the usual structure. The ectoderm is very high with numerous large 
spirocysts; further, it contains the same kind of large nematocysts as occur in the body-wall and typical 
thick-walled capsules (length 17). The mesoglcea is thin, the longitudinal musculature moderately 
developed. 

The ectoderm of the cesophagus is fairly thick and contains large capsules, almost of the same 
kind and size as those in the body-wall, besides not a few typical thick-walled capsules (length 24—26 y) 
The mesoglea is thin, being however considerably thickened in the siphonoglyphe. 

The single specimen examined by me had 32 regularly arranged mesenteries. Danielssen’s 
statements on this matter cannot be correct, as it is quite evident from his figure, that he has not 
seen the macro-type arrangement but has supposed the macro and micro-mesenteries to be alternating 
everywhere. The mesoglcea of the macro-mesenteries is fairly thick, the micro-mesenteries rather long 
but narrow and not much developed. The musculature is comparatively weak. 

The filaments seem to have the usual structure. The glandular tract contains the same kind 
of nematocysts as occur in the cesophagus. ‘The thick-walled capsules may sometimes be a little 
smaller (22—24 p). 


he saw: -Or7 * rer j i 
The sexual organs were not developed in the polyp closely examined by me. 
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Epizoanthus beeren-islandicus n. sp. 
Pl:.2, fig. 10, PL 3, fig. 2, Pl. 4, fig. 1, 


Occurrence: 73°3/N., 18°30’E. Beeren Island-Norway 410m. Bott. temp. 2°. Gray clay. Spitz- 
bergen Exp. 1808 4/9. No. 42 3 sp. R.M. 

Dimensions of the largest polyp: height and breadth about 1 cm. 

Colour in alcohol: yellowish. 


External appearance. The three specimens of this species formed no colonies. One 
was attached to a stone, one other to a Retepora. The ccenenchyme was very thin, disc-shaped. 
The polyps are cylindrical, almost as high as broad — the animals however were very contracted 
and the distal part was a little broader than the proximal. The upper margin was truncate on the 
contracted polyps. The capitular region has some fairly distinct furrows. In the large specimens I 
counted 21 capitular furrows with distinct, incrusted ridges between them. The incrustation, which is 
comparatively inconsiderable, consists of small light sand-grains, now and then interspersed with a few 
small black sand-grains. 

The cesophagus is short with distinct siphonoglyphe and hyposulcus of almost the same length 
as the oesophagus. 

Anatomical description based on two specimens. The ectoderm of the body-wall is con- 
tinuous and provided with a distinct cuticle. It is fairly high and contains nematocysts with greatly 
twisted thread, which are uniformly broad, 31—37y long and 11—12y broad, and fairly common except 
in the capitular region. The mesogloea is always thicker than the ectoderm, double as thick at the 
most. It contains fairly many small ceils with long thread-shaped outshoots, here and there cell-islets 
and lacunae. The latter often, though not always, lie at the base of the mesenteries, so that in certain 
sections (Pl. 4, fig. 1) the lacunae are very characteristic in appearance. The entoderm is almost of the 
same size as the ectoderm. The incrustation is rather inconsiderable in the ectoderm; the greater part 
of the mesogloea has no incrustation, this is mostly found near the mesenteries from which it often 
penetrates into the above-mentioned lacunae. 

The sphincter is strong and long (PI. 3, fig. 2) and lies nearer the ecto- than the entoderm, so 
that in the capitular furrows it is only separated from the ectoderm, by a thin mesogloeal lamella. 
The muscle-meshes are drawn out crosswise and the mesogloeal meshes are thin. 

The ectoderm of the tentacles contains as usual numerous spirocysts, whereas the thick-walled 
nematocysts (length 17 #) are very scarce. Further, there is a very sparse occurrence of the same 
large nematocysts as found in the filaments. The ectodermal musculature is fairly strong. 

The ectoderm of the cesophagus contains fairly many large nematocysts (length 34—41 ») and 
numerous typical, thick-walled capsules (length 22—25,). The structure of the siphonoglyphe agrees 
with that in other species of Zoanthidae described here. 

The number of mesenteries in the three specimens was 44, 40 and 39 respectively. In the first 
specimen, which was regularly developed, the 6th proto-mesentery on the one side of the sagittal plane 
was a micro instead of a macro-mesentery. In the second specimen the one side was more developed 


and had one pair of mesenteries more than the other. The micro-mesenteries in the lower part of 
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the cesophageal region were fairly well developed. The longitudinal muscles on the macro-mesenteries 
are fairly strong but form few folds. The parieto-basilar muscles are very weak and narrow. The 
distribution of the longitudinal and parieto-basilar muscles on the body-wall is quite distinct. 

The filaments have the usual structure. The nematocysts of the glandular tract are 34—41 
long and 10—124 broad (very seldom only gy broad). They are uniformly broad and very common 
and there is also a frequent occurrence of thick-walled capsules with distinct basal part to the spiral 
thread (length 22—26 y). 


The sexual organs were undeveloped in the two specimens sectioned in the sexual region. 


Epizoanthus glacialis Dan. 
Pl. 2 fig. 1—5, Pl. 4 fig. 2, 6, 7. 


Epizoauthus glacialis u. sp. Danielssen Norw. Atl. Exp. Actinida p. 129, Tab.6 figs. 7-9, Tab. 24 
figs. 58, Tab. 25 figs. 1—3 pro parte. 
Palythoa norvegica Kor. & Dan. Marenzeller K. Acad. Wiss. Wien 3 1886. IV p.16 var jan. mayent. 


Occurrence: 68°21/N., 10°40’ E. 836m. Sabulous clay. Bott. temp. — 07°. Norw. North Atl. 
yx. 1876, 29.6. St. 164. many specimens Bergen M. 

71°25/N., 15°41/H. 1134m. Clay. Bott. temp: — 10°. North Atl. Ex.- 1877. 17.7 St. 200. a few 
specimens B. M. 

Altenfjord 80 fms. clay. June 1890. Jagerski6ld. some colonies Upsala M., R. M. 

Oxfjord Finmarken. I,oven 1 sp. R. M. 

Greenland Umanak 250 fms. clay Amundsen 15.8. 1860. several specimens R. M. 

Greenland Umanak 397 fms. light clay. Ingegerd and Gladans Ex. J. Lindahl 13.7. 1871. 2 
specimens R. M. 

Greenland off Umanakfjord 122 fms. hard light grayish clay. Ingegerd and Gladans Ex. J. Lin- 
dahl 14.7. 1871. several large colonies R. M. 

Greenland 70°53/N., 52°18’ W. 397 fims. light clay. Bott. temp. — 28° (27° F.) C. Nystrém 
Upsala M. 

Jan Mayen 200m. Austrian polar stations 1882—1883. 1 colony: var jan mayent. 

Dimensions, The column measures about 2:0cm. in height, o6cm. in breadth at the base, 
o6—o7 cm. broad at the uppermost extremity and o4cm. broad at the middle (Danielssen). Spec- 
imens from Umanak fjord, which were considerably larger than the specimens of Z&. glacialis I have 
seen from the Norwegian North Atlantic Expedition, had in the preserved state a length of about 
18cm. and a breadth of o6cm., the smallest breadth being 0-4 cm. 

Colour. The incrusted portion of the body is greenish-yellow but when the animal is extended 
almost yellow, having a somewhat greenish play of colour at the base only. The oral disc is faint 
brick-red with darker folds round the oral aperture. The tentacles are more intensely red than the 


oral disc, but are somewhat paler in colour at the extremities (Danielssen). In alcohol dirty 


yellowish. 
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External appearance. This species forms larger or smaller colonies, sometimes almost of 
the size of a hand (the colonies dredged off Umenak Fjord). The polyps are connected with each 
other by a flat, rather thick ccenenchyme with a fairly well developed net-work of entodermal canals. 
The polyps are either placed close to each other as in the Umenak material or emerge from the 
coenenchyme at greater intervals. They are cylindrical in shape especially in the longitudinally expanded 
specimens, in the more contracted the middle part becomes somewhat narrower than the capitular 
region especially. The length is generally at least double the breadth. On contracted polyps the distal 
margin is rounded not truncate. Danielssen states however that “when the polyp is retracted the 
uppermost extremity appears truncated but with a little depression in the middle.” As far as I can 
see, this is not the case but a specimen of Z&. danzelsseni found in the same sample as £. glacialis had 
this shape, so that Danielssen’s description was probably in this regard taken from that species (cf. 
£, danielssent), The capitular furrows are distinct and vary in number. The greatest number observed 
by me was 28 the smallest 16, the latter in a small specimen. The polyps taken near the coast of 
Greenland, which generally were considerably larger than the Norwegian ones, had also as a rule a 
larger number of capitular furrows. In 15 of the first named specimens I counted the following number 
of capitular furrows 20, 20, 20, 20, 20, 21, 21, 22, 23, 23, 23, 25, 27, 28. Five type specimens had 16, 18, 18, 
20, 20. Specimens from Altenfjord have 17, 17, 18, 18, 20, 20, 20, capitular furrows. That the number of 
furrows may also be high in the Norwegian forms may be seen from the fact, that I found among 
them a specimen with no less than 52 mesenteries. The incrustation, which consists almost exclusively 
of sand interspersed with a few sponge-needles, is not very strong and restricted to the ectoderm and 
the outer part of the mesogloea. The cesophagus has the usual appearance lengthwise. The siphonoglyphe 
is distinct with a well-marked, though not very long hyposulcus. 

Anatomical description. The ectoderm of the body-wall is high and sometimes as thick 
as the mesogloea; it is continuous, but may at times show a slight tendency to become discontinuous, 
and is provided with a thin cuticle. The nematocysts of the ectoderm consist partly of large nema- 
tocysts with greatly twisted thread (length 26—34, breadth 10—12y) partly of thick-walled capsules 
(length 19), which however occur in small quantities, 

The mesogloea is thick, sometimes thicker on one side than on the other. In the distal part 
it contains fairly many cells, often provided with long outshoots (PI. 4, fig. 6). Further, there is a 
sparse occurrence of cell-islets of moderate size, which however are more numerous in the Umanak 
specimens. In the proximal part both cells and cell-islets occur more frequently (PI. 4, fig. 7). No 
muscles are present in the mesoglcea except the sphincter and the mesoglceal muscles of the body-wall 
which may break through the mesenteries; the structures (muscle-meshes) observed by Danielssen 
are nothing but breaches in the mesogloea. Lacunae are absent, except in the sexual region, where 
some signs of these are seen. The entoderm is remarkably well-developed in comparison with the 
other layers of the body. 

The sphincter (pl. 4 fig. 2) is very strong. Seen in transverse section the muscle-meshes in the 
proximal part are separated by large portions of mesogloea, in the distal part they are divided into 
large meshes, extending in the direction from within outwards and almost filling the whole breadth of 


the mesoglaea, or even more split up here, though smaller and lying nearer the ectoderm than the entoderm 


-* 
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The tentacles have the usual structure. The spirocysts in the ectoderm are as usual very 
numerous, the thick-walled ones (17—22, 19—24 » long) scarce. Further, some large nematocysts of 
the same kind as in the body-wall occur in very small quantities. The longitudinal musculature is 
moderately developed. 

The ectoderm of the cesophagus is high. It contains fairly great numbers of nematocysts partly 
large with much coiled thread and uniformly broad, length (26) 29—36 », breadth about 12 yp, partly 
thick-walled 19—24 4 long. The mesogloea is thin but that of the siphonoglyphe on the other hand is 
considerably thickened. The ectoderm of the siphonoglyphe is as usual thinner than in the ceso- 
phageal region. 

The number of mesenteries varies according to the size of the polyps, 3 of the examined Umenak 
specimens had 4o, 46 and 50 mesenteries. The arrangement of the mesenteries in the first polyp was 
typical, both the others had a pair of mesenteries more on the one side of the directive chamber 
than the other. One of the type specimens (the smallest) had 36, another 4o and a third no less than 
52 mesenteries. While the first and last polyp were symmetrical the third one was very asymmetrical, 
the one side having 22, the other no more than 18 mesenteries. Specimens from Oxfjord Finmarken 
had 36 mesenteries. Danielssen’s statement that the number of micro-mesenteries is the same as 
the number of macro-mesenteries is of course incorrect, as Zoanthidae-species with the mesenteries 


arranged according to the macro-type do not have as many micro as macro-mesenteries. 

In the cesophageal region the macro-mesenteries are fairly thick with well-developed mesoglcea. 
The longitudinal musculature is strong with fairly many folds (text-fig. 5). The parieto-basilar muscles 
are weak. Extension of the longitudinal and parieto-basilar muscles onto the body-wall inconsiderable. 
In the sexual region the macro-mesenteries are thin and the musculature weak. The micro-mesenteries 
are moderately developed. 

The structure of the filaments is as usual. The glandular tract sometimes contains greater 
sometimes smaller numbers of large, uniformly broad nematocysts with much coiled thread — length 
(26) 29—36y breadth 10—13 7 — and thick-walled capsules 19—26 » long with distinct basal part to 
the spiral thread. 

The species is dioecious. 

Systematic remarks. In the sample from St. 164 Norw. North Atl. Ex., — the only type- 
specimens of £. glacialis which I have had for examination, — there were two species which have 
undoubtedly been mixed in Danielssen’s description. The one is the species described here, which 
I have considered the type-specimen of Danielssen’s species glacialis, as his description, at any 
rate with regard to the external appearance, may in the main be referred to this species. Figures 7 
and 8 on Pl.6 in Danielssen’s work evidently represent the above-described species and the same 
is certainly the case with fig.5 and probably also with fig. 6 on Pl. 24. On the other hand, fig. 9 
Pl. 6 probably represents Z. danielssent. With regard to the anatomical figures of & glacialis in Da- 
nielssen’s work they are so poor that they may represent the one as well as the other of the species, 
though the weak incrustation seems to indicate the species I have described as glacialis. Both species 


are namely so unlike each other, not only with regard to the nematocysts but also in external 
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appearance and inner structure, that there can be no doubt that they represent 2 species quite different 
from each other. 

var. jan mayent Pl. 2 fig. 2. 

Through the kindness of Prof. Marenzeller, I have had the opportunity of examining th 
specimens from Jan Mayen which he considered Palythoa norvegica. They could not be referred to 
this species with absolute certainty, but may well be considered as a variety of Z. glacialis, from which 
they differ but little, mostly with regard to the nematocysts which are generally somewhat larger than 
in the main form. . 

Occurrence. See above under the main form. 

Dimensions. Length of the largest polyp 12cm. breadth in the capitular region 0-7 cm. 

Colour in alcohol. Ectoderm uncoloured. Mesoglcea interspersed with black sand-grains. 

External appearance. 1 colony consisting 
of 2 polyps, which lie close to each other projecting 
from a thin coenenchyme (fig.2 Pl. 2). In the con- 
tracted state the polyps are elongated, cylindrical 
somewhat broader at the upper end and with rounded 
capitular region. The capitular furrows are very 
distinct, in the smaller specimen I counted 21, in the 
larger 24. The siphonoglyphe is well developed. 


Anatomical description. The ectoderm 


of the body-wall is continuous, very high and thicker 
Text-fig. 5. Transverse section through the body-wall with 


than the mesogloea, in which we frequently find broad  aajacent mesenteries and oesophagus of Epizoanthus gla 


. : (specimens dredged by C. Nystr6Gm). Mesogloea and 
nematocysts with greatly twisted thread (length 34—36y, ‘Pecimens creas ) ) & 
Z pba ere seypEwast ( Stn 34305 muscles black. Ectoderm not drawn and entoderm only 


breadth 12—13,y). Incrustation of small sand-grains. in part. de directive chamber. In the mesoglea of the 
Otherwise like the main form: body-wall the incrustations are marked by dots 

While the spirocysts in the ectoderm of the tentacles were very numerous, the thick-walled 
capsules only occurred in small numbers (length 24 yp). 

The ectoderm of the cesophagus has the typical appearance. The large nematocysts resembling 
those in the body-wall are scarce but somewhat larger than usual (length 38—43, breadth 12—13 y), 
the thick-walled nematocyst capsules are numerous and longer ‘than in the main form — 26—29 
(31) # long. 

The mesenteries. The specimen examined has 42 mesenteries, 12 macro and 10 micro on the 
one side, 11 macro and 9 micro on the other. Of the latter the Ist proto-mesentery (according to the 
developmental scheme adopted) was not much developed and very little larger than a micro-meseutery. 
Otherwise the mesenteries are as in the main form. 

In the glandular tract occur some large nematocysts with much coiled thread (length 34—36 
breadth 13). Further, it contains fairly many thick-walled capsules with distinct basal part to the 


spiral thread (length 27—30,, breadth 6). 
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Epizoanthus koreni n. sp. 
Pl. 2 fig. 23, Pl. 4 fig. 4. 


Occurrence: 62°49/ N., 7°12’ W. 276 fms. Bott. temp. 16°. Ingolf Ex. St. 144 1 colony of 


two polyps. 

Dimensions: Length of the largest polyp 11 cm; smallest breadth 035 cm.; largest breadth 
0°55 cm. 

Colour in alcohol: dirty sand-coloured. 

External appearance, The ccenenchyme was large and covered among other things an 


arm of an Ophiurid. It is fairly thin but has a very robust appearance, probably owing to the imbedded 
small foreign particles on which it grows. The 2 polyps are not close to each other but separated by 
a fairly great interval. The largest polyp is elongated, almost double as long as broad, narrow at the 
base but gradually increasing in breadth upwards. The smaller polyp on the other hand is higher 
than broad and more cylindrical. The capitular furrows are distinct, in the largest specimen their 
number was 18, in the smaller probably 15. The upper margin of the polyps is truncate, the tentacles 
being retracted. The incrustation is inconsiderable and restricted to the outer part of the body-wall. 

The cesophagus is short, siphonoglyphe and hyposulcus distinct. 

Anatomical description. The ectoderm of the body-wall is fairly high, continuous and 
incrusted with sand-grains, sponge-needles and foraminifera, though not very strongly. It is also 
incrusted with detritus particles attached to the cuticle. The ectoderm frequently contains nematocysts 
with coiled thread, in the capitular region these are scarce. They are uniformly broad 26—29 » long, 
about 10% broad and rounded at both ends. ‘The mesogloea is thick and considerably thicker than 
the ectoderm; only the outer part of the mesogloea has a slight incrustation consisting of the above- 
mentioned particles. The mesoglcea contains numerous oval or round cells and fairly many, middle- 
sized cell-islets, and rarely large cavities filled with round or oval cells, the nature of which I have 
not been able to determine with certainty (Pl. 4, fig. 4 m1?) The entoderm is fairly large and seems to 
contain zooxanthellae, which however are more numerous in the entoderm of the cesophagus and the 
mesenteries. In the mesogloca of the mesenteries similar cavities filled with cells may also occur as 
in the mesogloea of the body-wall. 

The sphincter is very strong and resembles the sphincter in &. evdmanni. It lies considerably 
nearer to the ectoderm than the entoderm. 

The ectoderm of the tentacles contains great numbers of spirocysts but only few thick-walled 
capsules (length about 19) and nematocysts with much coiled thread (length 26—31p, breadth 10 p). 

The cesophagus has the usual structure. I have not been able to make any macerated prepara- 
tions of the high ectoderm. The siphonoglyphe is deep with thinner ectoderm and considerable thicker 
mesoglcea than in the cesophagus. 

In the specimens examined anatomically the number of mesenteries (in the large polyp) was 
36, 10 macro and 8 micro on either side of the directive line. The micro-mesenteries are moderately 
developed, the macro-mesenteries strong. The longitudinal musculature on the macro-inesenteries is 
fairly strong, but not much folded, the parieto-basilar musculature is weak. The distribution of the 


longitudinal and parieto-basilar musculature on the body-wall is inconsiderable. 
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The filaments have the usual structure. The glandular tract contains numerous nematocysts 

with much coiled thread 26—36, long and 10—12 broad, sometimes even narrower. Further, some 
thick-walled capsules are found (length 19—22 y). 


The colony was not sexually ripe. 


Genus Isozoanthus Carlgren, 


Isozoanthus n. gen. Carlgren in Nordgaard Hydrogr. and Biol. Investig. 1905 p. 159. 

Macrocnemic Zoantheae with a diffuse entodermal sphincter muscle. The body-wall incrusted. 
The ectoderm is always continuous. Cell-islets and lacunae in the mesoglaa but no encircling sinus. 
Dicecious polyps. Polyps solitary or in small clusters, as a rule connected with a comparatively thin 
coenenchyme, 

The genus, which has been briefly characterised by me on an earlier occasion (1905 p. 159), 
forms a link between the genera Epizoanthus and Parazoanthus. With regard to the appearance of 
the sphincter, Isozoanthus agrees with the latter, but in the structure of the body-wall it agrees with 
the former. In the genus Isozoanthus the encircling sinus so characteristic of Parazoanthus is wanting. 

If attention is only paid to the appearance of the sphincter in arranging the genera within the 
macrocnemic Zoanthidae, the Isozoanthus-species would have to be referred to the older genus Para- 
zoauthus, but if the structure of the mesoglaea of the body-wall is considered to be of some importance 
in the characterisation of the genera, it is most reasonable to let the species, which have no incircling 
sinus but are otherwise in the maiu in agreement with Parazoanthus, form a separate genus, i. e 
Isozoanthus. In the latter case the diagnosis given by Haddon and Shackleton for the genus 
Parazoanthus would need no revision, in the first case on the other hand their diagnosis would have 
to be altered with regard to the encircling sinus, as for example “encircling sinus absent or present.” 
If the species comprised by me under the genus Isozoanthus are referred to the genus Parazoanthus. 
it would at any rate be advisable to let them form a separate sub-genus named Isozoanthus. Future 
investigations must decide, whether Isozoanthus should be considered a separate genus or a sub-genus. 

The type for the genus Isozoanthus is /sozoanthus (Epizoanthus) arborescens (Dan.). Another 
species, by the way the longest Zoantharia known, has been figure by me in Chun’s work: “Aus 
den Tiefen des Weltmeeres” 2 Aufl. 1905 p. 520. It has been dredged on the Agulhas Bank during 
the German deep-sea expedition and provisionally named by me / gigandeus. The genus thus occurs 
in northern as well as in southern seas. A revision of the Zoanthidae already described would pos- 
sibly show, that certain forms described as Parazoanthus should in reality be referred to Isozoanthus, 

Of the 9 Isozoanthus-species mentioned here only one, namely the type of the genus, / ardo- 
rescens, has been described before by Danielssen, who referred it to the genus Epizoanthus. Da- 
nielssen’s anatomical description leaves much to be desired in many respects. All the species with 
exception of 7 danicus have been dredged during the Ingolf Expedition. / danicus has been taken 


in the Limfjord and determined by Mortensen (1897) as Z. cowchi (Johnst,), 
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Synopsis of the /sozoanthus-species described here. 


A. Single polyps or small colonies of two specimens with tube or groove-shaped coenenchyme, which is 


well-developed, but probably unattached. The mesoglcea. of the body-wall contains few cells excep- 


tionally cell-islets. Number of mesenteries 28—32 . .. 2... (01/.P oi taleieie oct tent ale aletenelatet = bulbosus. 


B. Single polyps or small colonies of densely placed polyps connected by an inconsiderable coenenchyme. 


The polyps are elongated, slightly attached. 


a. Mesogleea of body-wall contains few small cells. Number of mesenteries 32—36. Specific 


nematocysts in the filaments’ 31—38 0 5< 00120) oer ee eet eter eee arborescens. 


aa. Mesoglcea of body-wall contains numerous, granular, fairly large cells. Mumber of mesenteries 


34—38. Specific nematocysts in the filaments 36—53 4 >= I2p.-......6+-5:-2+02- sees davist. 


C. Colonies 


with large, fairly well-developed ccenenchyme. 


b. Elongated, small polyps. 


Cc. 


ce. 


Number of mesenteries about 34. Specific nematocysts in the filaments partly large 
26—34 4 < 10—12y partly smaller 14 >< 5. Well developed coenenchyme tube-shaped 
covering needles‘of Hexactinellidae (always?) .........03 00 Js eae sens cee wslandicus. 
Number of mesenteries about 30 Specific nematocysts in the filaments partly large 
19—26 x 10—12, partly smaller 12—14 >< 5—6y. Ccenenchyme band-like (on Cidaris 


Foe rIMEN S| peenumoneggoodcosubdc cocoon bucéhdhbasononudbe oncom ocydoN sue dubius. 


bb. Polyp of moderate length or short. 


d. 


dd. 


ddd. 


dddd. 


Number of mesenteries 18—22. Specific nematocysts in the filaments 22—26 4 = 7 w. 
Mesogloea of the body-wall almost homogeneous with very scarce cells. Caenenchyme 
band-like,“branchediwr acters aie cee ren eet nie ner Pee orca rae danicus. 
Number of mesenteries about 32. Specific nematocysts in the filaments partly large 
31—43 p< 12y, partly smaller 15 >< 7. Mesoglea of the body-wall contains numerous 
small cell-islets and less numerous large cell-islets often fused together to form lacunae. 
Coenenchyme: band-like; branched’ 22 er jaai. mete tie ora een ee magninsulosus. 
Number of mesenteries 38—40. Specific nematocysts in the filaments partly large 
41—48 » >< 14-17 p, partly smaller 17—19 » =< 7p. Mesogloea of body-wall contains 
numerous small cell-islets and scattered large ones. Lacunae-system slightly developed, 
ccenenchyme;, ‘of ‘small: dimensions: <20-5 «2 ae a a ee ee eee multinsulosus. 
Number of mesenteries 38—q0. Specific nematocysts in the filaments partly large 
31—40p < 12—14(19)p, partly smaller 17—19 = 7. Mesogleea of body-wall contains 
numerous, often elongated cells and larger or smaller cell-islets sometimes fused together 


at the base of the mesenteries. Large, thin coenenchyme.:..../.........:-..-- mgolft, 


Isozoanthus bulbosus n. sp. 


Pl. 1, figs, 5, 6. Pl. 2, figs. 14—16. Pl. 6, fig. 1. 


Occurrence: 65°34’N., 7°31/W. 762 Danish fathoms. Bott. temp. — 08°. St. 105 Ingolf Ex. 


Several specimens. 
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we ————EEE iis 
66°23'N., 7°25'W. 957 Dan. fms. Bott. temp. — 11°. St. 104 Ingolf Exp. several spec. 
68° 08/N., 16°02'W. 729 — —° — — —o08. - 125 - — 2 spec. 
69°13 N., 8°23/W. 1003 — — — — —r0%.- 17 — — 12 spec. 
69°31'N., 7°06°W. 13309 — — — — —13% - 113 — — several spec. 
70°05, N., 68°20 W. 371. — 4 =. = —074%.- 16 — — several spec, 
72° 2IN. 18, 30: W.. -41O m. — — 2°. - 32 Spitzbergen Ex. 1898 4/9 2 spec. R.M. 
81° 20 N., 20°30‘ E. 1000 m. - 41 Romer & Schaudinn. Berlin M. 
662.35; N;, 507 38/ W.., 318 Dan. fms... —° — 39°. - 32 Ingolf Exp. several spec. 


Dimensions in the preserved state. The largest breadth of the polyps was about o'55 cm. 
The height was about 0-7 cm. excluding the groove-shaped ccenenchyme which may be of variable length 
(greatest length observed 1-4 cm.). 

The colour of living specimens has not been observed. In the preserved state the polyps are 
dirty coloured, lighter or darker. The polyps which are strongly incrusted with foraminifera look as 
if they were covered with white grit. 

External appearance. The polyps are pear-shaped, in the proximal part often drawn out 
into a long narrow stalk, which often again increases a little in diameter towards the point and is 
sometimes somewhat swollen (see fig. 6 Pl. 1 showing the most typical appearance of the polyps). This 
stalk which often had a groove-shaped appearance (fig. 15—16 Pl. 2) does not however belong to the polyp 
itself but to the ccenenchyme. The cavity of the polyp namely is continued in the stalk part only as 
large canals, in contrast to what is found in Z ardorescens. As the polyp, also in contrast to 4 arborescens, 
is always unattached, this part which is strongly incrusted probably serves as a sort of anchor for 
the polyp. The groove-shaped part may possibly have surrounded some object, though the large material 
collected affords no evidence of this. The polyps are nearly always single, and only very seldom 
(observed in a few cases only, fig. 5, 6, Pl. 1) does the stalk-shaped part send out another polyp. The 
body-wall is richly incrusted, probably mostly with foraminifera densely placed, further, with a smaller 
number of sand-grains and sponge-needles, the latter found mostly in the upper part. In the specimens 
from St. 116 the sand-grains predominate and these polyps are darker; in specimens from St. 32 the 
incrustation consisted exclusively of lighter or darker sand-grains interspersed with a few sponge-needles. 
In the specimens collected at St. 105 as also in those dredged by R6mer & Schaudinn, the capitular 
region was well-marked, owing to the main incrustation being made up of sponge-needles, while the 
lower part was richly beset with foraminifera. In another specimen I was able to remove large pieces 
of a sponge, and it is possible that this is symbiotic with the polyp. In two specimens collected during 
the Spitzbergen Expedition of 1898 the incrustation consisted mainly of sand-grains and sponge-needles, 
while the foraminifera were scarce. The capitular furrows were indistinct and generally not to be seen 
in the contracted, preserved polyps. In a half expanded specimen (fig. 5 Pl. 1) on the other hand faint 
capitular furrows could be observed. In a specimen from St. 32 I counted 13 capitular furrows with 
well-marked sand-grain ridges in the distal part. The whole polyp is of a more vigorous appearance 
than / arborescens. 


The cesophagus is very short, the siphonoglyphe broad, the hyposulcus almost of the same length 


as the cesophagus. 
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Anatomical description. The ectoderm of the body-wall is large, continuous and richly 
incrusted. It contains sparse, uniformly broad nematocysts with greatly twisted thread (length 31—36 p, 
breadth 12). The mesoglcea is fairly thick, mostly incrusted and contains a few large cell-islets and 
now and then cell-groups, surrounded by inconsiderable protoplasm (PI. 6, fig. 1). The entoderm is thin. 
In the capitular region the ecto- and entoderm become thicker, especially the former, while the meso- 
gloea gets thinner. 

The sphincter is straight with few folds, the musculature strong. 

The longitudinal musculature of the tentacles is strong. The spirocysts of the ectoderm very 
numerous, whereas the thick-walled nematocysts are scarce, about 22 long sometimes smaller. 

The cesophagus is almost without longitudinal folds, probably because it is very much expanded. 
The ectoderm contains numerous thick-walled capsules (length 17—24 2 6u) and is several times 
thicker than the mesoglcea. In the distinct siphonoglyphe the mesogloea is considerably thickened, 
especially where the directive mesenteries are attached. The ectoderm of the siphonoglyphe is thinner 
than in the cesophagus. 

The number of mesenteries is 28—32, i.e. less than in / arborescens though the latter has a 
much smaller diameter than /. d/bosus. g specimens examined had 28 mesenteries, 1 had 32 and 3 
had 30, 9 macro and 7 micro on the one side and 8 macro and 6 micro on the other. In one case at 
least the right side was the most developed. The mesenteries are thin, somewhat thickened inwards 
and extending below the cesophagus a long way into the gastrovascular cavity, the micro-mesenteries 
are thin but become broader below the cesophagus. The lamella of the longitudinal muscle is fairly 
well-developed especially just below the cesophagus, where it is provided with some closely-lying folds. 
The parieto-basilar muscles are weak. The longitudinal and parieto-basilar muscles extend some 
distance out onto the body-wall. 

The structure of the filaments is typical. The glandular tract contains sparse thick-walled 
nematocysts broader at the one end and with distinct basal part to the spiral thread (length 19—22 (24) p, 
breadth 6 y), further there are also granular thick-walled capsules (length 26—31,, breadth 5, some- 
times smaller). In a specimen from St. 32 I found some very few small egg-shaped capsules (length 
1o—11 y, breadth 4y). These may possibly also be present in other specimens but owing to their 
small size and scarce occurrence may easily have escaped notice. The large nematocysts with greatly 
twisted thread are very seldom observed (length about 36 y, breadth 12) and are generally absent 
altogether. I have examined these nematocysts of the filaments in various specimens from different 
localities and found them in the main to be in agreement with each other. It seems characteristic, 
that the nematocysts with greatly twisted thread are extremely scarce if present at all. Nor do smaller 
nematocysts of the same kind as the preceding seem to occur, in contrast to what we find in many 
other Isozoanthus-species, or if occurring are extremely scarce. In their place thick-walled nematocysts 
of a somewhat granular appearance may be observed. 


The polyps are dicecious. 
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Isozoanthus arborescens (Dan) Carler. 
Pl. 1 figs. 1—2, Pl. 2 fig. 27, Pl. 3. fig. 5, Pl. 6, fig. 2. 


Epwzoanthus arborescens n. sp. Danielssen Norw. North Atl. Ex. Actinida. 1890. Tab. 6 fig. 6 Tab. 24 


hgs. I—4. 

Lsozoanthus arborescens (Dan) Carlgren in Nordgaard 1905 Investig. in Norwegian fjords p. 159. 

Occurrence: 60°37'N., 27°52‘ W., 799 Dan. fms. Bott. temp. 4°5°. Ingolf Ex. 1 spec. 

65° 28' N., 27°39’ W. 450 Dan. fms. Bott. temp. 5°5°. Ingolf Ex. St. 97 5 spec. 

67°52' N., 13°58’ E. 247m. clay Bott. temp. 4:9°. Norw. North Atl. Ex. 23/6 1877. St. 149. 
Bergen M. R.M. 

S. E. of Mortsund 200m. Bott. temp. 66°. 22/2 1899 Nordgaard. 1 colony. 

12 miles E. by S. of Reine 150 m. 3/3 1899 Nordgaard. 2 spec. 

68° 15/5 N., 15°49’ E. Tranédybet 607—640 m. Bott. temp. 6:3°. 16/3 1899 Nordgaard. 

Dimensions in the expanded state, probably measured on living specimens: “up to 3°5 cm. 
in length with a basal part only o5—o6 cm., the uppermost extremity 12 cm. in breadth.” Danielssen. 
The largest specimen from the Ingolf Expedition had in preserved state a length of 28 cm., a 


breadth at the base of o2cm. and at the apex of 035 cm. 


Colour according to Danielssen. “The incrusted portion of the body is grey with a play 
of a slightly greenish colour. The oral disc is almost white with a reddish tinge. The tentacles pale 
rosy-red.” 

External appearance. Danielssen has given a good description thereof. The polyps are 
solitary and connected with each other by a very small ccenenchyme attached to stones (or Serpula- 
tubes or similar objects, see Danielssen fig. 6, Tab. 6, fig. 1, Tab. 24). The colonies are often attached 
by means of a thin membranous part, from which an inconsiderable tube-shaped ccenenchyme extends 
sending out numbers of polyps which make the colony look like a plant branching off at the base. 
Though not a little incrusted the polyps are rather slender and very elongated with a narrow, long 
basal part, which gradually becomes broader towards the distal part. In the contracted polyps the 
broadest part lies a little way from the distal end. The polyps from Mortsund (fig. 1 Pl. 1) were 
strongly contracted and consequently very firm, and the basal part of the polyps did not project so 
much as in the other, more developed polyps from other localities. Danielssen states that they have 
16 capitular furrows. On the preserved specimens these are however very indistinct and only in the 
Mortsund specimens have I been able to trace them. The body-wall is incrusted with sand-grains, 
though not in very great quantities, so that “when the animal is extended and in full vigour, they 
permit the white-red integument to shine through it.” (Danielssen). 

The number of tentacles agrees in all probability with the number of mesenteries, in which 
case it is 32—36. The innermost row of tentacles are according to Danielssen very long. The same 
author also states that the oral disc is “rather flat and finely folded, the oral aperture is almost circular.” 

The cesophagus is short with well-marked siphonoglyphe and distinct hyposulcus. 

Anatomical description. Danielssen has described the anatomy of this species but as 


usual very unsatisfactorily, especially with regard to the musculature, which according to his work 
6 


A4 ZOANTHARIA 


does not differ from that of the other Zoanthidae. He has even made a mistake with regard to the 
arrangement of the mesenteries, as can be seen from his figure showing the grouping of the mesenteries 
where he has not observed the couple of mesenteries forming the macro-type. This is for example 
seen from the fact, that fig. 4 Tab. 24 shows 18 macro-mesenteries, whereas fig. 3 only has 16, which 
according to the later number of macro-mesenteries is in agreement with the description. As I think 
it superfluous to point out Danielssen’s mistakes in detail, I shall in the following pay no attention 
to his anatomical description of this species, but only describe the structure as I found it in a type- 
specimen from Bergens Museum, supplemented by examination of the material collected by Nordgaard 
and during the Ingolf Expedition. 

The body-wall is more or less incrusted with sand-particles, here and there sponge-needles 
occur and sometimes also foraminifera. The incrustation reaches a longer or shorter distance into the 
mesogloea, which however is not so much filled with the incrustation that its structure cannot be seen. 
The ectoderm is continuous with a generally thin but sometimes thicker cuticle on which are fixed 
particles of detritus Though comparatively broad the ectoderm is considerably thinner than the 
mesogloea and is, as usual, most developed in the capitular region. In the greater part of the body- 
wall there is a fairly frequent occurrence of nematocysts with greatly twisted thread (length 31—41 p, 
breadth 12). The mesogloea is thick and contains small cells of more or less frequent occurrence 
Pl. 6 fig. 2). Ectodermal canals are also found though very seldom. On certain sections of one of the 
type-specimens I observed some elongated cells, the long outshoots of which were parallel to the 
margin of the mesogleea. They lay either very far into the mesogloea or near its inner margin. If 
the position of these cells were not variable, they might possibly be considered as the remnants of a 
ring-sinus, which however can hardly be the case, as these elongated cells are not of constant occur- 
rence. An encircling sinus is absent. The entoderm is not large and several times thinner than the ectoderm. 

The sphincter is entodermal and in transverse sections deep semicircular folds may be seen 
(fig. 5, Pl. 3). Where the sphincter breaks though the mesenteries one may, as in all Parazoanthus- 
species, obtain sections which if viewed externally give the impression that the sphincter is mesoglceal, 
but this is not the case. 

The structure of the tentacles and the oral disc is in agreement with other Zoanthidae. The 
ectoderm of the tentacles contains numerous spirocysts and many 14—17 p long, typical thick-walled 
capsules. The longitudinal musculature of the tentacles is fairly strong. The mesogloea of the tentacles 
is also incrusted. 

According to the more or less contracted state, the cesophagus is rounded, oval-shaped or more 
flattened. The siphonoglyphe is fairly distinct, but the mesogloea is only somewhat thicker than in the 
other parts of the cesophagus. The ectoderm of the cesophagus is considerably larger than the thin 
mesoglcea. The difference in height between the ectoderm of the cesophagus and the siphonoglyphe 
is on the other hand quite inconsiderable. Owing to the small development of the oesophagus I have 
not been able to make glycerine-preparations. 

Mesenteries. Of 4 specimens examined 2 had 32, 1 had 36 typically arranged mesenteries. The 
4th specimen with 34 mesenteries had g macro and 7 micro-mesenteries on the one side, while on the 


other side there were 18 mesenteries irregularly arranged. This side namely was partly arranged 
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according to the micro-type, and the 12th mesentery from the endocoele of the micro-directive mesenteries 
was a macro-mesentery instead of a micro-mesentery. 

In the sexual region the macro-mesenteries are short and reach only a little way into the 
gastrovascular cavity. Their mesogloea is fairly well-developed. The longitudinal musculature forms 
few but fairly deep folds. The parieto-basilar muscles are weak and unfolded. The micro-mesenteries 
are moderately developed with muscles as on the macro-mesenteries. 

The filaments have the typical structure. The glandular tract contains many uniformly broad 
nematocysts with greatly twisted thread (length 32—38 », breadth 11—12 ). In the type-specimen I 
found also some very small oval nematocysts (length 17, breadth 7). Further, the glandular tract 
contains fairly many thick-walled nematocysts with distinct basal part to the spiral thread, which are 
broader at the one end (length 17—22 y). 

The animals are dicecious. The macro-mesenteries bear as usual the sexual organs. On the 
ist couple of macro-mesenteries reckoned from the directive micro-mesenteries these are weaker than 


on the other proto-mesenteries, and the same applies to the youngest meta-macro-mesenteries. 


Isozoanthus davisi n. sp. 
Pl. 2, fig. 17. Pl, 7, fig. 1. 

Occurrence: Davis Straits 66° 35/ N., 56°38’ W 318 Dan. fms. Bott. temp. 39°. Ingolf Expedition 
St. 32 several specimens (together with /. delbosus and Epizoanthus lindahlt). 

Dimensions: The length of the polyps reached up to 14cm., largest breadth about o-4 cm. 
in the contracted state. 

Colour in alcohol: light or dark sand-coloured. 

External appearance. The majority of the specimens formed small colonies consisting of 
a few polyps connected with each other. by a small, generally thin ccenenchyme and attached to 
small yellowish, sometimes branching sand-tubes (of Rhizammina?). All the polyps were probably 
attached to such objects, though in one case it looks as if the colony was free, probably arising from 
the fact that a piece of the coenenchyme is worn off. The polyp is narrowest at the base, from which 
part it becomes more or less wide upwards, according to the more or less state of contraction. The 
capitular furrows are very indistinct. The whole body-wall and coenenchyme of the polyps is richly 
incrusted with sand-grains, here and there also sponge-needles occur, especially in the uppermost part 

The tentacles are short. 

The cesophagus is short, the siphonoglyphe distinct with well-marked hyposulcus of almost the 
same length as the cesophagus. 

Anatomical description. The ectoderm of the body-wall does not seem to be very high 
except in the capitular region. It is mostly absent and if present filled with detritus and incrusted. 


Nematocysts with greatly twisted thread 38—48» long and 11—124 broad are fairly common in the 


proximal part, but very scarce distally. Further, the ectoderin of the body-wall contains egg- 


shaped nematocysts resembling those in the filaments (length 22—26, breadth 5—7 y). The mesogloea 


is thick, several times thicker than the ectoderm and contains numerous, scattered large cells, generally 
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oval-shaped and with granular contents of close-lying grains (Pl. 7. fig. 1). The whole mesogloea with 
exception of the very innermost part is incrusted. The entoderm is moderately developed, sometimes 
darkly pigmented. 

The sphincter is long and strong, in the distal part it forms a few deep folds, in the proximal 
numerous but small folds. 

The ectoderm of the tentacles contains numerous spirocysts, whereas the thick-walled capsules 
(length about 22), are very scarce. The mesoglcea is richly incrusted. 

The ectoderm of the cesophagus is very high and contains numerous nematocysts 24—26 » long 
and thick-walled; further, there is a sparse occurrence of larger or smaller nematocysts with coiled 
thread as in the filaments. The mesogloea is thin though however thickened in the siphonoglyphe. 

The number of mesenteriés varied in the two specimens examined 
between 34 and 38. In both specimens the one side had one mesentery 
more than the other. 

The macro-mesenteries are rather thick even in specimens with ex- 
panded mesenteries, whereas the micro-mesenteries are weak and in the 
lower part of the cesophageal region extend a little over the main part 
of the entoderm of the body-wall. In specimens having the mesenteries 
contracted broadwise the longitudinal musculature lies in deep folds even 


extending below the cesophagus (Text-fig. 6). The parieto-basilar muscles 


are very weak. The distribution of the longitudinal musculature on the 


Text-fig. 6. Transverse section eet ras 9 : 6 
through a portion of the body- body-wall is fairly considerable, whereas hardly any parieto-basilar muscles 


wall with mesenteries and ceso- 


occur. Below the cesophagus extend the mesenteries, which contain the 
phagus of /sozoanthus davis?. Meso- 


gloea and muscles black, ectoderm undeveloped sexual organs reaching some way into the gastrovascular 


of the cesophagus shaded, ento- : 
% 3 ; cavity. 
derm dotted. The light parts in = 


and outside the mesoglcea of the The filaments have the usual structure. Two kinds of nematocysts 
body-wall represent incrustations. : 9 
: with greatly twisted thread and often of a somewhat curved shape occur, 


Ectoderm of the body-wall absent. 

the one kind larger 37—53y long and 10—12y broad, the other smaller 
elongated, egg-shaped, somewhat broader at the one end (length 15—22 », largest breadth 6—7 [)- 
Further, the filaments contain thick-walled nematocysts broader at the one end than at the other 
(length 22-24, breadth 5—6 y). 


One of the specimens investigated had undeveloped testes. 


Isozoanthus islandicus. 


Pl.2: fig: 20; PLo7etig. (2. 


Occurrence: 64°45'N., 29°06‘ W. 568 Dan. fms. Bott. temp. 4:4°. Ingolf Exp. St. 90. 1 colony. 

Dimensions: Length of the largest polyp og cm., greatest breadth about 02 cm. 

Colour in alcohol: dark. 

External appearance. The only colony of this species was attached to a couple of spicules 
of a Hexactinellida. The thin ccenenchyme was very large encircling the spicules almost entirely, so 


that it formed a tube round these. In fig. 20 Pl. 2 we see very little of the spicules. The polyps, 
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which in the full-grown specimens especially are very elongated in shape, lie very far from each other, 
They are narrowest at the base but expand somewhat towards the distal part. The capitular furrows 
are very indistinct. The upper margin of the polyps is somewhat rounded. The polyps as well as 
the coenenchyme are richly though not very conspicuously incrusted. 

The esophagus is short, the siphonoglyphe distinct. Hyposulcus? 

Anatomical description. The ectoderm of the body-wall is high and reaches almost the 
same size as the mesogloea. Except in the capitular region it contains fairly many nematocysts with 
greatly twisted thread, length 29—34y, breadth 10—12y. Particles of detritus are found in and on 
the ectoderm. The mesoglcea is moderately developed, and very much incrusted with foraminifera 
(dissolved in the section on PI. 7, fig. 2), sand and sponge-needles, the latter heaped up especially in 
the capitular region. Scattered granular cells of moderate size, sometimes also larger, occur fairly 
commonly here (PI. 7, fig. 2). The entoderm is considerably thinner than the ectoderm. 

The sphincter is long and strong, of the same appearance as in other Isozoanthus-species. 

Regarding the tentacles I am unable to give any other information than that their ectoderm 
as usual contains numerous spirocysts. 

In the cesophagus the ectoderm is high, the mesogloea thin, whereas in the siphonoglyphe the 
conditions are reversed. . 

In the single specimen sectioned, the number of mesenteries, as far as I was able to see on 
the somewhat torn sections, was 34, 10 macro and 8 iaicro on the one side and g macro and 7 micro 
on the other. The micro-mesenteries are moderately developed. The longitudinal musculature is but 
moderately developed, forms few or no folds at all, the parieto-basilar muscles weak. So far as I was 
able to see on the not well-fixed material the longitudinal and parieto-basilar muscles extended only 
a moderate distance on the body-wall. 

The filaments have the usual structure. The glandular tract region contains large nematocysts 
with coiled thread (length 26--34 4, breadth 10—12y), but they only occur sparsely as is also the case 
with some smaller, similar capsules (length 14”, breadth 5 ~) and some thick-walled capsules broader 
at the one end (length 22). Inside the filaments in the entoderm of the mesenteries we also find 
many nematocysts (length 14—17y, breadth 1o—11 yw) and numerous elongated, generally curved nema- 
tocysts (length 22—26,, breadth 5). These capsules probably do not belong to the animal, but are 
foreign nematocysts taken up by the ectoderm (2 specimens examined). 

The animals were not sexually ripe. 

Remarks. The above-mentioned species is undoubtedly closely related to Tsozoanthus dubius 
from St. 45, but differs from the latter mainly in the larger nematocysts, and the stronger sphincter. 
Later examination of a larger material may possibly show that they can be thrown together to form 


one species, but till then I think it best to separate them. 


Isozoanthus dubius n. sp. 
Pl. 2, fig. 19. Pl. 7, fig. 3. 
Occurrence: 61°32'N., 9°43 W. 643 Dan. ims. Bott. temp. 4°17". Ingolf Exp. St. 45 1 colony. 


Dimensions: Length of the largest polyp o8cm., greatest breadth o3 cm. 
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Colour in alcohol: tawny sand-coloured. 

External appearance. The only colony of this species was attached to a fragment of a 
Cidaris spine. The colony had a thin, disc-like ccenenchyme from which two polyps emerged at a 
long distance from each other. The polyps are elongated, narrow at the base and broader upwards. 
The distal margin, which completely covered the tentacles, was truncate. The capitular furrows were 
very indistinct. The incrustation of the polyps and the coenenchyme consisted of sand-grains, fora- 
minifera and sponge-needles. The cesophagus is short, the siphonoglyphe distinct. Hyposulcus? 

Anatomical structure. The ectoderm of the body-wall is high, slightly incrusted with the 
above mentioned foreign bodies and detritus particles. In the distal part the nematocysts are very 
scarce, in the proximal part on the other hand nematocysts with coiled thread are common (length 
22—29 », breadth 12). The mesoglcea is thicker than the ectoderm, richly incrusted and contains 
scattered, fairly numerous, often oval-shaped, granular cells of moderate size (Pl. 7, fig. 3). In the 
section figured, the foraminifera have been dissolved by means of nitric acid, so that only the cavities 
in which they were lying can be seen. The ectoderm is thin. 

The sphincter is considerably shorter than in / zsdandicus and has in the distal part some large 
folds, which soon pass over into the ring-muscle layer of the body-wall. 

The tentacles, of which I made no macerated preparation, contained in the ectoderm numerous 
spirocysts. Whether also thick-walled nematocyst capsules occur, I am unable to tell from the material 
sectioned. 

The cesophagus is as in /. zslandicus. 

In the examined specimen the number of mesenteries was 30, 9 macro- and 7 micro-mesenteries 
on the one side, 8 macro- and 6 micro-mesenteries on the other. In the lowest part of the oesophageal 
region the micro-mesenteries are weak and only reach a little beyond the main lamella of the entoderm. 
The macro-mesenteries are thin, the longitudinal and parieto-basilar muscles weak, but reach a long 
way on the body-wall. The macro-mesenteries below the oesophagus seem to be longer than in 
/. wslandicus. 

The glandular tract of the filaments contains a few, large nematocysts with coiled thread (length 
19—26 (29) u generally 24, breadth ro—12 generally r1o—11 w) with rounded ends and fairly many, smaller, 
similar capsules (length 12—14 p, breadth 5—6y). Further, there is a common occurrence of thick- 
walled capsules, broader at the one end (length 14—17 y). 

The sexual organs were not developed in the specimen sectioned. 


Remarks. See under /. zslandicus. 


Isozoanthus danicus n. sp. 


Pl. 1, fig. 3—4. Pl. 7, fig. 4. 


56 
Zoanthus couchu Gosse, Mortensen. Smaa biol. o. Faun. lagttagelser, Videnskab. Medd. 1897. p. 316. 
Occurrence: Denmark, Limfjord. Mortensen; R. Hérring Sept. 1902. Copenh. Museum R. M. 
Dimensions. Height of the retracted polyps 0-25—0:4 cm., breadth about 0:2 cm. 


Colour in alcohol. The coenenchyme and the majority of the polyps dark or dirty-coloured, 
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brown, disc brown frequently with white radial stripes (Mortensen). 


External appearance. The ccenenchyme consists of an irregularly branched network with 
a thin attachment to dead oyster-shells. The polyps emerge from the cenenchyme sometimes at smaller, 
sometimes greater intervals. They are small, cylindrical and when much contracted almost as high as 
broad or the breadth is a little larger (Pl. 1, fig. 4), in less contracted state (Pl. 1, fig. 3) they are twice 
as high as broad. In the contracted state the distal part is rounded. The capitular furrows are indistinct 


on the not very well preserved material, so that their number cannot be given. 


The cesophagus is short, the siphonoglyphe distinct, but the hyposulcus seems to be short. 


Anatomical description. The ectoderm of the body-wall is moderately developed and as 
far as I am able to see continuous (owing to the strong contraction and the folding resulting there- 
from it is difficult to determine this with certainty). It is incrusted with coarse sand-grains, some 
sponge-needles and detritus, in which numerous diatoms occur. The ectoderm contains uniformly broad 
nematocysts with greatly twisted thread (length 22—26,, breadth generally 7 sometimes 104). Whether 
they are numerous or not I am unable to say for certain. The mesogloa is moderately developed, 
the outer part incrusted, it has no lacunae and very-few cells (cell-islets) which sometimes lie in groups 
close to each other. The cells are however so scarce that the mesogloea looks almost as if it was 
homogeneous and cell-free, this being fairly characteristic of the species (PI. 7, fig. 4). The entoderm 
is of moderate thickness and contains fairly many zooxanthellae, which besides occur everywhere in 


the entodermal layer of the polyp. 

The sphincter is entodermal, somewhat folded at the upper part and fairly long in consideration 
of the small size of the animal. The musculature is strong so that the capitular region is very much 
retracted in the contracted state. 

The structure of the oesophagus seems to be the same as in the other Zoanthidae. The ectoderm 
is high, the mesogloea thin. I have not been able to make any macerated preparations of the esophagus, 
because this is so short and folded and badly preserved. The siphonoglyphe has a somewhat lower 
ectoderm than the cesophagus, and the mesogloea is a little thicker than in the cesophagus. 

In 7 specimens examined the number of mesenteries were 18, 20, 20, 20, 22, 24, 24; the spec- 
imens with 18 and 22 mesenteries had 1 couple of mesenteries more on the one side of the body than 
on the other. It is difficult to see the arrangement, as the specimens especially in the cesophageal 
region were badly preserved. It is worth noticing especially, that the sixth couple of proto-mesenteries, 


i.e. the proto-mesenteries lying nearest to the meta-mesenteries, as also the macro-meta-mesenteries, 


have not yet grown out to the cesophagus and had no filament (at least not in the specimen with 18 


mesenteries). The sixth couple of proto-mesenteries, the micro-proto-mesenteries and all meta-mesenterie 


seem to be almost equally developed. Though it might be supposed, that the polyps were brachycnemic, 


it is however probable, that they are macrocnemic, though the 6th couple of proto-mesenteries have 


not yet reached the esophagus. This is also indicated by the small development ol the macro-meta- 


mesenteries. The micro-mesenteries at any rate are well-developed. The longitudinal musculature 1s 


; oe 5 Atcantive mesenteries. where it forms. deep “folds, 
strong on the complete mesenteries, especially on the directive mesenteries, where it forms I 


The Ingolf-Expedition. V. 4. 


ZOANTHARIA 


50 


The parieto-basilar muscles are weak, and as far as I have been able to see the longitudinal and 
parieto-basilar musculature does not extend onto the body-wall or only very little. 

The filaments have the usual structure. The glandular tract contains fairly many, often curved, 
uniformly broad nematocysts with greatly twisted thread (length 22—26y, breadth about 7). Further, 
it contains numerous thick-walled capsules about 17, long. 

The species is dicecious. In most of the polyps ovaries or testes were found though at a fairly 


early stage. 


Isozoanthus magninsulosus n. sp. 
Pl. 1, fig. 7. Pl. 6, figs. 4—5. 

Occurrence: 64°24'N., 28°50‘ W. 788m. Bott. temy. 35°. Ingolf Ex. St. ro. 1 colony. 

Dimensions in the contracted state. Length of the largest polyp o6cm., breadth 0-3 cm. 

Colour in alcohol: dirty yellowish-brown. It may possibly have absorbed this colour from a 
brown piece of paper covering the stone on which the colony was fixed, and which coloured the alcohol. 

External appearance. The only colony of this species in the collection consisted of 8 larger 
and smaller polyps placed fairly close to each other and separated by a large flat and very thin, band- 
like coenenchyme (Pl. 1 fig. 7), attached to a stone. The polyps are cylindrical not elongated, with 
distinct capitular forrows. All the polyps were retracted so that no tentacles were visible, the upper 
margin was rounded. The polyps as well as the ccenenchyme were incrusted with numerous foramini- 
fera, giving the colony a granulated appearance. The cesophagus is very short, the siphonoglyphe 
distinct with well-marked hyposulcus. 

Anatomical description. The ectoderm of the body-wall is fairly high, continuous and in 
the lower part of the polyp provided with fairly numerous and uniformly broad nematocysts about 
342 long and 13 broad with greatly twisted thread. In the capitular region they seem to be wanting 
but are replaced by small egg-shaped capsules like those in the filaments (length 12—14 pw, breadth 6). 
The mesogloea is more than twice as thick as the ectoderm and like this incrusted with numerous 
foraminifera and some few sponge-needles. The incrustation is mostly present in the outer half of 
the mesoglcea but may often reach further into this. The part of the mesogloea which is not incrusted 
contains numerous cell-islets of larger or smaller size (Pl. 6, fig. 5). The smaller as well as the larger 
of these are often in connection with each other, thus forming a lacunae-system which is mostly 
observed in the lower part of the body (PL. 6, fig. 4). A section through the mesoglcea of the body-wall 
has therefore quite a different appearance from /. mz/tinsulosus, where such lacunae-systems are only 
seldom found. In sections of /. mltinsulosus the cell-islets are consequently as a rule round or oval 
whereas in /. magninsulosus they have a more itregular appearance owing to their connection with 
each other. The large islets (the lacunae) are also considerably larger in 7 magninsulosus than in 
/. multinsulosus. In spite of the presence of a fairly well-developed lacunae-system one cannot speak 
here of any defined encircling sinus. ‘The entoderm is thin and slightly pigmented. 

The sphincter has the same structure as the other Isozoanthus species described. 

The ectoderm of the tentacles contains numerous spirocysts and fairly many thick-walled nema- 


tocysts (length 17—19,). The mesogloea of the tentacles is often incrustated. 
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The ectoderm of the cesophagus has the usual structure. Nematocysts probably also occur 
there, but as parts of the filaments are connected with the ectoderm of the cesophagus the macerated 
preparation has given no certain information regarding the occurrence and appearance of the nema- 
tocysts. The mesogloea is thin and considerably weaker than in the siphonoglyphe. 

Mesenteries. Of 3 specimens sectioned only one was so well fixed that I could determine the 
number of mesenteries. This polyp has 32 typically arranged mesenteries. The mesenteries are thin, 
the longitudinal as well as the parieto-basilar musculature weak. These muscles extend a long way 
onto the body-wall. The micro-mesenteries are fairly well-developed even below the cesophagus. 

The filaments have the usual structure. The nematocysts are partly large, uniformly broad capsules 
with greatly twisted thread (length 31—43 yp, breadth 12), partly smaller often somewhat curved (length 
about 15, breadth 7y). The latter are common. Further, the filaments contain fairly many, thick- 
walled capsules with distinct basal part to the spiral thread and somewhat broader at the one end 
(length 22—24 4, breadth 7). The species is dicecious. The best preserved specimen had well-developed 


testes on the macro-mesenteries. 


Systematic remarks. In some respects this species resembles / mz/tinsulosus, from which 
it differs however in a number of features. In /. magninsulosus the large cell-islets (the lacunae) in 
the mesoglcea of the body-wall are, for example, more numerous and larger than in / multinsulosus 
(cf. above), in this species the incrustation consists of foraminifera, in / magninsulosus of sand-grains, 
and in this the ectoderm is less pigmented than there In / magninsulosus the number of mesenteries 
is 32, in Z mudtinsulosus 38—40. Also the large nematocysts are somewhat shorter and especially 
narrower here than in / mzdltinsulosus, though otherwise they resemble each other with regard to the 


nematocysts. 


Isozoanthus multinsulosus n. sp. 
Pl. 1, fig. 18. Pl. 6, fig. 3. 
Occurrence: 64°15/N,, 14°22‘ W. 68 m. Bott. temp. 7°07°. Ingolf Ex. St. 51. 1 colony. 


65° 43'N., 14°34’ W. 90m_ Bott. temp. 7°. Ingolf Ex. St. 6. 1 colony. 


Dimensions. The polyps were strongly contracted. Largest polyp about 045 cm. broad and 
tem. high. 

Colour. The polyps are black owing to the incrustation of black sand-grains. It is probable, 
however, that the polyps are dark in themselves as the ectoderm and especially the entoderm are 
darkly pigmented. 

External appearance. One of the colonies consisting of 4 polyps was attached to a stone, 
the other colony with 3 polyps to a Dentalium-tube. The greatly contracted polyps were connected 
with each other by a very thin, spread ccenenchyme trom which the polyps emerge, sometimes at 
smaller, sometimes larger intervals. The polyps are short, the upper margin of the polyps retracted 
in the distal end, not truncate but rounded. Capitular furrows present but so indistinct that I am 
unable to state their number. he tentacles have the usual structure. The cesophagus is short, 


siphonoglyphe deep, hyposulcus distinct. 
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Anatomical description. The ectoderm of the body-wall is continuous, fairly high and 
contains fairly many, uniformly broad nematocysts with greatly twisted thread — length (38) 41—48 p, 
breadth 14—17y. The ectoderm and outer part of the mesogloea are strongly incrusted, almost ex- 
clusively with black sand-grains interspersed with a few sponge-needles. The mesogloea is thick, the 
inner half and probably also the outer one (owing to the strong incrustation it has been rather difficult 
to study the structure of the mesogloea) contains cells and numerous cell-islets (Pl. 6, fig. 3), the majority 
of which are small but others reach quite a considerabie size though not so large as in 4 magninsulosus. 
More seldom the cell-islets fuse together to form elongated lacunae but not so great as in / magunin- 
sulosus. An encircling sinus however is not found. The entoderm is thin, with black pigmentation. 

The sphincter is entodermal, long and in the upper end has some fairly deep, often large folds. 

The ectoderm of the tentacles is high and contains mumerous spirocysts, besides many thick- 
walled nematocysts (length 19—24,) and a few large capsules with greatly twisted thread of the same 
kind as in the body-wall, but somewhat small (34% long). 

The ectoderm of the cesophagus is fairly high and contains numerous thick-walled capsules 
(length 22—24,), and the same kind of large nematocysts as found in the body-wall though somewhat 
smaller (38—41 » long). The mesogloea is thin and considerably weaker than in the siphonoglyphe, 
whose ectoderm as usual is lower than that of the cesophagus. 

In the two specimens examined the number of mesenteries was 38 and 4o. The second polyp 
was typical, the first had r couple of mesenteries more on the one side than on the other. The micro- 
mesenteries are moderately developed even below the cesophagus and several times broader than the 
entoderm of the body-wall. The mesogloea of the mesenteries is thin, the longitudinal musculature 
weak and partly folded, the parieto-basilar muscles weak. The extension of the longitudinal and 
parieto-basilar muscles on the body-wall is distinct though not considerable. Below the cesophagus 
the mesenteries are narrow, so that the gastrovascular cavity is large. 

The filaments have the usual structure. In the glandular tract there is a rich occurrence of 
large capsules of the same kind as in the body-wall (length 41—48y, breadth 14—17,) and a sparse 
occurrence of similar smaller capsules (length 17—19u, breadth 7); further, it contains fairly many 
thick-walled capsules with distinct basal part to the spiral thread and somewhat broader at the one 
end (length 22—24 », largest breadth 6»). 


The sexual organs were not developed in the specimens examined. 


Isozoanthus ingolfi n. sp. 
Pl. 2, fig. 25. Pl. 6, fig. 6. 


Occurrence. 64°54’ .N., 55°10’ W. 393 fms. Bott. temp. 38°. Ingolf Ex. St. 27 several spec- 
imens (type). 

Finmarken Ogsfjord Loven, t colony with 2 polyps. 

Dimensions. Largest polyp (from Davis Straits) 1 em. long and o55 cm. broad. 


Colour in alcohol: light sand-coloured, the specimen from Finmarken containing small, scattered 


black sand-grains. 
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External appearance. Small colonies consisting of some polyps connected by a thin, fairly 
extensive ccenenchyme attached to small stones, mollusc-shells or worm-tubes. The polyps are cylindrical 
and sometimes, owing to contraction, a little thicker in the distal part, and longer than broad. In the 
retracted state the distal part is almost truncate with a depression in the middle. Capitular furrows 
present but very indistinct, in the best preserved specimen 20 were observed. The polyps as well as 
the ccenenchyme were incrusted with sand, now and then with sponge-needles; near the ectoderm 
mud-particles are fixed. The incrustation is not very strong and restricted to the ectoderm and 
especially the outer part of the mesoglcea. 

The cesophagus is short with a very distinct deep siphonoglyphe and well-developed hyposulcus, 
which is somewhat longer than the cesophagus. 

Anatomical description. The ectoderm of the body-wall is moderately developed, yet several 
times thinner than the mesoglcea. In the proximal part of the body-wall large nematocysts with coiled 
thread are found, sometimes sparsely (specimens from the Ingolf Expedition), sometimes more commonly 
(length 31—36y, breadth 12—14y). In the Finmarken specimen some smaller capsules of the same 
appearance as the smaller egg-shaped capsules of the filaments are also found. The mesoglcea is thick 
and contains numerous cells with long outshoots, sometimes running in the direction from ecto- to 
entoderm (Pl. 6, fig. 6) and sometimes even more irregularly arranged. Further, there is a sparse 
occurrence of small cell-islets and large cells. The latter sometimes fuse together to form (ectodermal ?) 
lacunae. The large cell-islets lie often near the insertions of the mesenteries. As the cell-islets fuse 
together forming lacunae, it may sometimes on certain parts of the proximal part of the polyps look 
as if traces of an encircling sinus might be present. As the cell-islets lie fairly irregularly and are 
generally separated from each other by large portions of mesoglcea, especially in the distal end of the 
polyp, the lacunae cannot however be considered as an encircling sinus. The entoderm is thinner 
than the ectoderm. 

The sphincter resembles that of 7 arborescens and forms large folds. 

The ectoderm of the tentacles has the usual structure and contains numerous spirocysts and 
fairly thick-walled nematocysts (length 19—20y). Besides there are very sparsely large capsules of 
the same kind as in the ectoderm of the body-wall. In the specimen from Finmarken I observed 
small capsules with coiled thread (length 19, breadth 7). The mesogloea of the tentacles is incrusted 
though only inconsiderably. 

The ectoderm of the cesophagus is high and contains fairly many thick-walled nematocysts 
(length 17—22,). Further, there also occur, though only very sparsely, some larger or smaller capsules 
with coiled thread of the same appearance as in the filaments. The ectoderm of the siphonoglyphe is 
as usual considerably lower than in the cesophagus, whereas with regard to the mesoglwa the 
condition here is reversed. 

In the two specimens taking during the Ingolf Expedition the number of mesenteries was 40 
and 38; the first of them had the mesenteries arranged typically, whereas the second had a pair of 
mesenteries less on the one side than on the other. Of the specimens from Finmarken one had 46 
mesenteries, 13 macro and 11 micro on one side and 12 macro and 10 micro on the other. Another 


specimen probably had 44 mesenteries — II being observed in one fourth part ol the polyp. 
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The longitudinal musculature is fairly well-developed but forms large folds. The parieto-basilar 
muscles are moderately developed but in transverse section no folds are seen. The parieto-basilar and 
longitudinal musculature extend a long way onto the body-wall. The micro-mesenteries are not very 
well-developed. 

The filaments have the usual structure. The glandular tract contains larger and smaller nema- 
tocysts with greatly twisted thread, the larger are uniformly broad 31—43y long and 12—14, some- 
times even 17 broad, and scarce to not seldom, the smaller are egg-shaped 17—19 long and 7 » broad 
and not seldom. Further, it contains thick-walled capsules with distinct basal part to the spiral thread 
and broader at the one end than at the other (length 17—19y long, largest breadth 5). Sometimes 
also typical thick-walled capsules are present (length 24). 


The sexual organs were not developed in the specimens examined by me. 


Besides the above-mentioned Isozoanthus-species a specimen of an Isozoanthus type which I 
could not refer with certainty to any of the above-described was dredged at St. 27 during the Ingolf 
Expedition. The polyp has a length of 2 cm. and a breadth in the capitular region of 04 cm., at the 
base it measured o73 cm. and was of a dark colour. The polyp was attached to a stone by an in- 
considerable, irregularly triangle-shaped coenenchyme on which a faint indication of another polyp was 
visible. The large polyp gradually increased in breadth towards the capitular region which is some- 
what rounded. The capitular furrows are indistinct. The cesophagus is short, the hyposulcus well- 
developed. The body-wall at least in the upper part is greatly expanded and consequently thin. The 
ectoderm is almost half as thick as the mesogloea, continuous and incrusted with mud and detritus 
particles, which partly at least give the animal its dark colour. The mesoglcea is quite filled with 
sand-grains and a few sponge-needles. It also contains numerous cell-islets and cells, but owing to 
the strong incrustations it is very difficult to get a true idea of the nature of the mesogleea. 

The sphincter resembles that of the other Isozoanthus-species. The cesophagus has the usual 
structure. The ectoderm contains thick-walled capsules 19—22 long. There are 36 mesenteries which 
are very much expanded so that the mesogloea becomes very thin. The musculature seems to be 
weak; the micro-mesenteries are well-developed. The filaments contain a few specific, uniformly broad 
nematocysts (length 29—38, breadth 1o—11 ») besides some more frequently occurring egg-shaped 
capsules 13—15y and thick-walled capsules with distinct basal part to the spiral thread and somewhat 
broader at the one end (length 19). The sexual organs were undeveloped. 


Owing to the small amount of material I have not named this form. 


Genus Parazoanthus Haddon and Shackleton. 


Macrocnemic Zoanthidae with a diffuse entodermal sphincter muscle. The body 
wall is incrusted, the ectoderm is continuous. Encircling sinus as well as ectodermal 
canals, lacunae and cell-islets in the mesogloea. Dioecious. Polyps connected by 


thin coenenchyme, (coenenchyme without cylindric horny skeleton). 
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Ihave given the diagnosis of Haddon and Shackleton, which seems to me good, and have 
added the information, for the Genus Gerardia, that a true cylindric horny skeleton is wanting. I have 
placed this however in brackets, as I consider further examination of the Gerardia skeleton desirable, 
in order to ascertain how much of the skeleton actually belongs to the polyp, a determination that 
can hardly be made without fresh or at least well-preserved material. Though I consider the cylindric, 
connecting tissue of horn between the branches of the skeleton as being secreted by the polyps them- 
selves, it is not quite excluded, that the other part of the skeleton belongs to another Anthozoon, — 
a condition undoubtedly existing as regards the basal part of the branched skeleton (cf. Lacaze- 
Duthiers 1864). If it should be the case, that only the peripheral branches of the so-called Gerardia 
skeleton have been secreted by the Zoanthid, the genus Gerardia approaches still more to the genus 
Parazoanthus and comes so near to this, that the question is, whether the two genera could not be 
thrown together, especially as the inner structure of the Gerardia polyp agrees completely with that 
of the Parazoanthus polyp even in such details as the presence of a well-developed encircling sinus. 
In this case the only difference would lie in the skeleton, certain parts of which are tube-shaped in 
Gerardia, while in Parazoanthus it is only present as a thin flat layer under the ccenenchyme, a 
difference which is not essential but gradual and certainly is only dependent on the somewhat unequal 
growth of the colonies. According to the rule of priority the genus name Gerardia would in such a 
case have to be changed to Parazoanthus — an alteration which cannot be made, however, until the 
question of the Gerardia skeleton has been definitely settled. Haddon has for the rest already in 
1898 p. 408 expressed some doubt as to whether the skeleton in Gerardia was actually secreted by the 
polyps themselves, though without making any further investigation into the matter himself. 

The Parazoanthus species described here are two in number, one of which has already (1889) 
been described in detail by Haddon and Shackleton, the other is new, named /. Haddont. Further, 
I give here some supplementary details regarding the anatomy of P. dixont Hadd. & Shackl. 


No species of Parazoanthus were dredged by the Ingolf Expedition. 


Synopsis of the Parazoanthus species described here. 


A. Capitular region in the contracted state not or very little swollen. Number of mesenteries 


36—46 P. haddont. 


B. Capitular region in the contracted state swollen. Number of mesenteries 36—38.. P. anguicomus. 


Parazoanthus haddoni n. sp. 
Pl. 1, figs. g—11. Pl. 7, fig. 5. 
Jutland Reef 100—200 fm. G. Pettersson 1881 R. M. 
Jederen 1oo—170 fm. Tob. Andersson & Westergren 1877 R. M. 
N. W. of Egersund roo fm. N. Olsson & M. U ddstrém R.M. 
Haugesund and Bergen in S. E. 15—21 miles from land roo—170 fm. Ol. Johansson R.M. 


Stora Fiskebanken, Bergen in S. E. 1oo—180 fm. T. Andersson R. M. 
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N. W. of Bergen 30— 200 fm. M. Olsson 1873, 1878; g0-—200 fm. O. Mattson 1880; 100—150 fm. 
M. Uddstr6m 1880 R. M. 

N.N.W. of Bergen g0-—200 fm. M. Uddstr6m, G. Nilsson, M. Olsson 1880 R. M. 

North Sea M. Uddstr6m 1880 R. M. 

North Sea north edge of the Fisher Bank 1oo—160 fm. B. Olsson R. M. 

Size: The colonies form large aggregates sometimes of the size of a clenched fist and almost 
always fixed on sponges (1 spec. on an Ascidian). In the contracted state the polyps of the largest 
colonies (Pl. I, fig. 16) reach a length of 19 cm. and a breadth at the base of 1cm. In most of the 
colonies the polyps are however considerably smaller. 

Colour. In alcohol the colour varies from dirty yellowish (Pl. I fig. 10) to dirty grayish or 
pure white (Pl. I fig. 9—11). The dirty gray colour is genefally predominant. 

External appearance. The polyps form colonies often of large dimensions, which are attached 
to large sponges. The ccenenchyme is fairly thin and extensive and sometimes forms narrow out- 
shoots, on the end of which new polyps are formed (PI. I, fig. 9). A single colony, which by the way 
was not quite typical, was found on an Ascidian. The polyps generally sit quite close to each other, 
but sometimes the intervals between may be larger, especially when the coenenchyme forms string-like 
outshoots. Even when the tentacles are completely covered by the body-wall, the polyps are generally 
considerably higher than broad. The breadth is however very considerable, greatest at the base and 
tapering upwards; sometimes the distal part may be somewhat swollen, especially in greatly contracted 
polyps, though never so much as in P. d/xont and anguwicomus. Otherwise, the polyps vary much in 
size, as can be seen from figs. 9—11 on Pl. I, but there is no doubt that we are only dealing with 
one and the same species. The body-wall is more or less wrinkled especially in the larger specimens. 
The capitular furrows are generally distinct and reach up to 18—21 in number. The cesophagus is 
of moderate length. The siphonoglyphe is distinctly marked, the hyposulcus developed but rather 
short and does not attain to half the length of the cesophagus. 

The ccenenchyme as well as the polyps is incrusted with sand-grains aud sponge needles, to 
which are sometimes added a few foraminifera. The sand-grains are generally predominant, but in 
some cases the sponge-needles occur in quantities. The incrustation is not so strong as in P. angutcomus 
but is very variable. Sometimes polyps are also found which are very little incrusted. 

Anatomical structure. The ectoderm of the body-wall is very high and continuous and 
contains nematocysts with greatly twisted thread of two different kinds, either large 41—46y long 
and 17—18 » broad or small 24 long and 12—13 » broad. The number of capsules is variable 
but the smaller ones are always more numerous than the larger and the proportional occurrence of 
both kinds of capsules seems to be always the same. When the polyps are not strongly expanded, 
the mesogloea is somewhat thicker than the ectoderm. It is provided with numerous cells, cell-islets 
and lacunae and a well-developed encircling sinus. The cell-islets and lacunae are generally numerous 
(Pl. 7, fig. 5), sometimes however scarce. The lacunae are here and there in distinct connection with 
the ectoderm and encircling sinus. As a rule the latter is interrupted at a few places by mesoglceal 
parts and narrow. Sometimes, however, I have found fairly strong mesogleeal bridges together with 


a broader encircling sinus at the bases of the mesenteries, while the connecting canals between 
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these broader canal parts are narrow. This variation in structure of the encircling sinus is however 
probably due to different states of contraction in the polyps, which may be concluded from the fact, that 
the more abnormal encircling sinuses had a thicker mesogloea and were more contracted, while the 
polyps with a more typical encircling sinus were expanded. But the fact also, that both kinds of 
encircling sinus may be found in the same colony, goes to show, that we are not dealing with a variety. 
The encircling sinus contains the same kind of nematocysts as the ectoderm of the body-wall. 

The sphincter is more developed than in P. axguicomus and dixont. While the muscular furrows 
in the distal part are large and semicircular, they lie on the other hand closer to each other in the 
proximal part (Pl. 3, fig. 6), though this cannot always be quite distinctly seen. The bases of the 
mesenteries are broken through by the sphincter, a condition that seems always to be present in the 
Zoanthidae with entodermal sphincter. In this region the sphincter has thus the appearance of being 
mesoglceal. 

The ectoderm of the tentacles has the usual structure. The spirocysts are very numerous; 
further, there are numerous thick-walled capsules (length 22) and very few capsules of the same kind 
as in the body-wall. 

The ectoderm of the cesophagus is fairly high and deeply furrowed or smooth according to 
the varying state of contraction and provided with numerous, ca. 24 long, nematocysts. The ectoderm 
of the sulcus is somewhat thicker than in the cesophagus, while the mesogloea is thicker. 

The number of mesenteries varies between 36 (34?) and 46, but the latter is only seldom found 
and even specimens with 42 mesenteries seem to be scarce. Of the 14 specimens closely examined one 
(a small yellowish specimen from the same locality as the colony figured on PI. I, fig. 10), has 34, possibly 
36 mesenteries, 3 had 36, 4 had 38, 3 had 40, 2 had 42 and 1 had 46 mesenteries. Below the cesophagus 
the macro-mesenteries reach only a short way into the ccelenteron (in specimens not sexually mature). 
The longitudinal muscles are distinctly marked but form no or very faint furrows; the parieto-basilar 
muscles are weak. The distribution on the body-wall of both kind of muscles is fairly considerable. 
The micro-mesenteries are fairly well-developed, in the aboral part of the oesophagus several times 
longer than the entoderm of the body-wall is high. 

The glandular tract contains numerous thick-walled capsules with distinct basal part to the 
spiral thread. They are somewhat broader at the one end and 17—22 4 long and 54 broad. Further, 
it contains capsules with spiral thread of the same appearance as in the body-wall; they seem always 
to be scarce and have a length of 36—43y and a breadth of 17—18 4; smaller capsules are also found. 
Sometimes I have not found any of the large capsules in the filaments. 

The polyps are dicecious. 

In the ccenenchyme, which is more or less incrusted, the canals lie nearer to the under than 
the upper side. 

For systematic remarks see under P. anguicomus. 

Parazoanthus anguicomus (Norm.) Haddon & Shack. 
Pl. I, fig. 19; Pl. Il, fig. 21. 
Zoanthus sulcatus Bowerbank 1867. Proc. Zool. Soc. p. 351- 


— anguicomus Norman 1868. Shetland Report. Rep. Brit. Assoc. p. 310. 
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Polythoa (Taeniothoa) anguicoma Andres, Le Attinie 1883 532, 1884. p. 317. 
Eptzoanthus americanus var. Verrill, Report Blake. Bull. Harvard. Coll. 1883—85. Pl. 8, fig. 6. 
Polythoa sp. Ridley, 1886. Proc. Roy. Irish Acad. (2) 4. Ser. p. 617. 
Parazoanthus anguicomus (Norm.) Haddon. Trans. Dubl. Soc. 4 (2) 1891. Pl. 58, figs. 34—36, Pl. 59 figs. r1—12. 

Localities: 35°45/30”N., 74°48’ W. Verrill 1883—8s. 

4o°o1'N., 70°22’ W. 98 fm. U.S. F.C. St.2245. 1 colony of 4 specimens together with the typical 
Epizoanthus tncrustatus (americanus). Fig. 19, Pl. 1. R. M. 

50°57’ N., 10°46’ W. 184m. Michael Sars Exp. 1910. St. 96. 3 single spec. and 2 small colonies 
on Ascidians and Serpula tubes. 

Shetland 1899. 1 colony. 

Ireland; various specimens from Dublin Museum. 

Formerly known localities: Shetlands. W. and S. W. of Ireland. See Haddon 18or. 


Dimensions: Column 3—5 times as high as broad (Norman). Height of column, when 
fairly expanded (in spirit) 13mm. The specimens from U.S. F.C. Height of column o7 cm., diameter 


of capitulum o-4 cm. 


Colour: Pinkish-white (Norman); preserved specimens sand-coloured. 


External appearance. This species has been well described by Haddon and Shackleton 
(1891). Characteristic are the very deep furrows and the coarse ridges between these in the capitular 
region. The number of furrows and ridges seems to be about 18, as stated by Haddon. 6 of the 
polyps examined by me had 18 furrows, 1 had 17 and another 19. On small polyps the capitular 
furrows are less distinctly seen, but the future appearance of the furrows and ridges may be discerned. 
Haddon mentions, that the capitular region is swollen, when contracted. This is easily seen on some 
specimens, on others it is less distinct, as was the case with the specimens from the American coast 
(fig. 19, Pl. I). The cesophagus as well as the hyposulcus is of moderate length. The incrustations 
mainly consist of sand-grains but also of foraminifera and sponge-needles. The specimens dredged on 


the Michael Sars Expedition were very strongly incrusted and foraminifera also occurred in quantities. 


Anatomical description. In 1891 Haddon described the anatomy of this species, but I 
am able to supplement his description on some points. The fairly numerous nematocysts with 
greatly twisted thread are almost double as long as broad (length ca. 24m, breadth ca.12,). Very 
seldom large capsules also occur with slightly twisted thread, length 41—48 by 17—22, which are 
equally broad, rounded in the ends, but somewhat broader at the one end. In the sphincter region 
the encircling sinus is weak but otherwise it is very well-developed and has the appearance described 
by Haddon. 

The sphincter has the appearance described by Haddon. 

The ectoderm of the tentacles contains numerous spirocysts and some few, ca. 19 long, thick- 
walled capsules. The ectodermal musculature is moderately developed. Incrustations are also found 
in the tentacles. 

The ectoderm of the cesophagus contains numerous thick-walled, narrow capsules with distinct 


basal part to the spiral thread; these are generally 19, sometimes even 24 pw long. If present at all, 
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the nematocysts with twisted thread are very scarce. The mesoglaa is generally thick, so that the 
difference in thickness between this and the mesoglcea of the siphonoglyphe, which is somewhat 
thickened, is not so great as is usual among the Zoanthidae. The entoderm is thin and several times 
thinner than the ectoderm. 

I have examined the arrangement of the mesenteries in 3 specimens, namely, 2 of those 
represented in fig. 19, Pl. I, and r from the Michael Sars Expedition. The first had 36 mesenteries, 
Ig on the one side, 17 on the other, otherwise the arrangement was typical according to the macro- 
type, the two mesenteries lying nearest the sulcus, one on each side, being micro-mesenteries. The 
second specimen had 38 mesenteries, 18 on the one side, 20 on the other, the third 36 mesenteries, 
18 on each side; in the last two cases the mesenteries lying nearest the sulcus were macromesenteries. 
As the cesophagus in the aboral part is very wide, the mesenteries there become short, so that in the 
glandular tract and genital region they only occupy a small part of the gastrovascular cavity; the 
micromesenteries are moderately developed. The longitudinal muscles were strong but no folds 
were seen on my specimens; the parieto-basilar muscles were neither broad nor furrowed, they reach a 
long way on to the body-wall. 

The filaments are very large and strong. The mesogloea in the glandular region is very thick 
both in the intermediate tract and the glandular tract. This is undoubtedly in connection with the 
fact, that the mesoglcea of the cesophagus is so thick. The filaments thereby assume a very robust 
appearance. The ectoderm of the intermediate and the glandular tracts contains numerous thick-walled 
nematocysts, the spiral thread of which is plainly visible. They are much longer than in the 
cesophagus (length ca. 26—29y, in the North American form they are in greater agreement with the 
capsules in the cesophagus, breadth ca. 54). Further, I have even observed some few large capsules 


of the same appearance as those in the body-wall but larger (length about 31 , breadth half the length). 


Both the North American specimens sectioned by me were sexually mature and in both cases 
also ovaries were present. 

Systematic remarks. As indicated by me in the synomymy list, the variety of C. americanus 
figured by Verrill in the Report on the Blake Expedition was no other than Norman's Parazoanthus 
anguicomus. 

The three species P. haddoni, dixon and anguicomus are evidently so closely related to each 
other, that in many cases it seems difficult to separate them, and especially P. haddoni and dixoni are 
very much alike in outer appearance. As Prof. Haddon, who had at his disposal a larger material 
of P. haddoni and P. dixoni than I have had for investigation and who also several years ago was so 
kind as to examine a colony (a coloured one with large polyps) of ?. haddoni sent him by me, is of 
opinion, however, that they differ, I think I ought to consider them as two different species, though 
it is difficult to find really good distinguishing characteristics, especially in material which is not well 
preserved. The nematocysts agree quite well in addoni and anguicomus, whereas they are some- 
what but not very much larger in P dixoni, In a colony of P. dixont sent me by Prot. Haddon 
I found the following series of capsules. The large nematocysts of the body-wall with greatly twisted 
thread were 46—53 » long and 19—20y broad, the smaller ones found in the capitular region were 


26—29 » long and 13--15 » broad and occurred in quantities. The thick-walled capsules in the 
ge 
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cesophagus were 24—26y long. The filaments contained very few capsules 41 » long and 18 » broad 
like those in the body-wall and fairly many 19-—22 long and thick-walled. In a polyp closely examined 
by me the number of mesenteries was 42 (20 on the one side and 22 on the other). 

In the collections of the Riksmuseum there is a small colony of a Parazoanthus species from 
the Faeroes, but badly preserved. The nematocysts mostly resemble those of P. haddonz, but might 
quite well belong to P. anguicomus though not to P. dixont, as they agree with the shortest ones in 
P. haddoni and anguicomus, while those of dixonz agree better with the longest ones. A transverse 


section of the body-wall of this form is given in fig. 6, Pl. VII, of this paper. 


Appendix. 


During the printing of this work a paper has appeared dealing with the genus Epizoanthus 
(Lwowsky: Revision der Gattung Sidisia Gray (Epizoanthus Auct.), Zool. Jahrb. Abt. Systematik 
3d. 34, pp. 557—614, 1913). As this paper among other things sets up a new diagnosis for the genus 
I wish to discuss here the extent of this genus. 

With regard first of all to the name, the author has replaced Epizoanthus with Sidisia, a change 
that would be justifiable according to modern rules of priority, if the type of Sidisia, .S. darlesz, were 
in reality identical with Z& zzcrustatus. Haddon and Shackleton (1891) certainly state, that this is 
the case, but they nowhere indicate, that they have had type specimens of .S. éar/esz for investigation. 
For this reason, as also that the Zoanthidae are difficult to determine from outer characteristics, I have 
above used the name Epizoanthus instead of Sidisia. Moreover I am in agreement with Haddon (1801, 
p. 634): “We do not propose to keep the name Sidisia for the genus, although it has priority and for 
this reason; it was solely erected for a species which is only a variety of an older form; and the name 
has only been occasionally retained for this variety of that particular species, whilst Epizoanthus has been 
universally adopted for the more typical forms of this genus. Both names were originated by Gray 
and we have therefore less hesitation in keeping to the latter”. 

In his diagnosis of the genus Sidisia Lwowsky states, that the sphincter in its proximal part 
may be entodermal as also that an encircling sinus may occasionally be present; he relies here on his 
investigation of .S: gracilis, But in my opinion .S: gracilis is in all probability not a Sidisia but a Para- 
zoanthus species. So far as I can find, namely, the sphincter figured of & gracilis is not a mesogleal 
but an entodermal structure. That it seems mesogloeal in the distal part is due to this, that the 
section has cut through not only the body-wall but also a mesentery. And since the entodermal 
sphincter in the genus Parazoanthus becomes mesogloeal from cutting through the mesoglcea of the 
mesenteries, a great part of the sphincter in sections which just meet the mesenteries may have the 


appearance of being a weak mesogloeal sphincter. Such figures, like that drawn by Lwowsky for 
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S. gracilts, 1 have often obtained both in Isozoanthus and Parazoanthus species. It is difficult especially 
to obtain good figures of the entodermal sphincter in those polyps where the mesenteries lie very 
close together, for in such cases the section cuts not only the body-wall but also at the same time a 
mesentery. As &. gracilis is a form with small polyps and with numerous mesenteries, the section has 
certainly at one and the same time cut through the body-wall and mesenteries. I thus believe. that 
S. gracilis is a Parazoanthus species (a fact that Lwowsky in a letter to me seems willing to accept). 
Under such circumstances the additions in the diagnosis which Lwowsky makes with regard to the 
sphincter and encircling sinus must be dropped, for the indication of an encircling sinus, which the 
ectodermal canals are said to form in .S. da/anorwm, has little resemblance to a true encircling sinus 
especially in the upper part of the polyp. 

Thus the assumption, that an encircling sinus occurs in Epizoanthus, must also be rejected, 
though it is not inconceivable theoretically, that such may occur there. When we see, namely, that 
the macrocnemic Zoanthidae with entodermal sphincter may have (Parazoanthus) or lack (Isozoanthus) 
an encircling sinus, it is quite possible, that the same condition may be present in the macrocnemic 
Zoanthidae with mesogloeal sphincter. In this case it might be advisable to set up a new genus for 
forms with encircling sinus, distinct from Epizoanthus. Nevertheless .S. gracilis cannot be taken as a 
type for this conceivable genus and just as little, it seems to me, S. dalanorum. 

Lwowsky states, that a specimen of Afizoanthus norvegicus examined by him had a brachye- 
nemic arrangement of the mesenteries (lc. p. 608) and thinks it probable, that Haddon and Shack- 
leton (1891), just on account of the external habitus and the appearance of the sphincter, had concluded 
that this species was an Epizoanthus. Since Haddon and Shackleton in their short notice on this 
species remark upon the appearance of the incomplete mesenteries, they have certainly also examined 
the arrangement of the mesenteries. The specimens I have examined here above show a macrocnemic 
arrangement; 2 other specimens, of which I made sections, had the same arrangement. Lwowsky’s 
specimen has thus — unless some mistake of locality has taken place — been a malformation, which 
sometimes occurs both in brachycnemic and macrocnemic Zoanthidae, the brachycnemic showing a 
macrocnemic type and the macrocnemic a brachycnemic, but only exceptionally, so far as I know 
(Polythoa caribwa), on more than on side of the body (Carlgren: Beobachtungen tiber die Mesen- 
terienstellung der Zoantharien etc. Festskrift for Lilljeborg 1896, fig. 6a Pl. 8; Duerden: Jamaican 
Actiniaria Pl. 1, Zoantheae Sc. Trans. R. Dublin Soc. 6 (2) 1898 p. 331; this work p. 34). Further, dis- 
arrangement of the mesenteries sometimes occurs (Carlgren 1896 1. c. Pl. 8, fig. 5 a, 7). That a 
brachyenemic species should occur in Trondhjem Fjord is indeed little conceivable, since we know of 
no brachycnemic forms from European seas; these belong to tropical and subtropical seas. In any case 
Lwowsky’s colony of Z. norvegicus certainly merits closer examination. 

Finally, I wish to point out an oversight of Lwowsky, which may possibly be misleading for 
his readers. On p. 568 he identifies “the reflected entoderm” with the cnido-glandular region instead 
of with the ciliated tract of the filaments (cf. Haddon & Shackleton’s figs. 1, 6, Pl. 60. 1891). 

I cannot conclude this appendix without emphasizing, that our investigations on the various 


Zoanthidae species require to be extended, if we are to reach more accurate knowledge as to whether 
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a form has to be regarded as a special species or as a growth form or variety. It is very probable 
indeed, that the Zoanthidae display great variation during growth, though the extent of this variation 
cannot be judged without exact investigation (it can hardly be more than supposed), but it also 
seems to me, that the number of species of Zoanthidae is large. I emphasize this especially with 
regard to Lwowsky’s combining Zoanthidae described as separate species into one species Sidisia 
fatna. It is certain, that this requires revision. Even if the nematocysts in the body-wall are 
difficult to find or are lacking, yet the nematocysts in the filament especially would give valuable 


information. 
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incrustations of spicula. 
mesoeloea. 

mesoglceal-cells. 
mesenteries. 

cellislets in the mesogloea. 
lacunae in the mesoglea. 
muscles. 

nematocysts. 

transverse muscles. 


zooxanthellae. 
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Plate I. 


Plate I. 


ig. 1. Lsozoanthus arborescens ?/, (from Mortsund). 


2. — — t/, (from Tranddybet). 

34. — danicus ?/, on oyster shells. In fig. 3 also on the right side an Ascidian. 

5. _ bulbosus ?/; (ROmer & Schaudinn). 

6. — — ?/; (from Ingolf Exp. St. 104). 

of — magninsulosus */, (from Ingolf Exp. St. 10). 

8. Epizoanthus paguriphilus */, (from Michael Sars Exp. 1900). 

9. Parazoanthus haddoni ou sponges '/; (from N.N.W. of Bergen. Uddstrém R.M. No. 270). 
10. — — ‘/; (from N. W. of Bergen. Mattsson 1880 R. M. No. 740). 

Lele _ — on sponges */, (from N.N. W. of Bergen. Uddstr6m R. M. No. 270). 
12. Epizoanthus norvegicus (from Trondhjem Fjord). 

13. _ danielssent */, (from Sophia Exp.). 

14. — erdmannz *|, (from Spitzbergen Exp. St. 42). 

15. — dantelssent a little magnified (from Spitzb. Exp. St. 42). 

16, _ erdmanne 4/; capitulum from the oral side. 

7 o erdmannt */, (from Greenland Exp. 1899). 


18. Lsozoanthus multinsulosus ?/, (from Ingolf Exp. St. 51). 


19. Parazoanthus anguicomus */; (= E. americanus var. Verrill U.S. F.C. St. 2245). 
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Plate II. 


Plate II. 


Fig. 1-5. Lpizoanthus glacialis (fig. 1 from Umenak "5/,; fig. 2 from Jan Mayen 2/,; fig. 3 from Norw. 
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Nord. Atl. Exp. St. 164 (type) ?/1; fig. 4 from Ogsfjord, Lovén 2/;; fig. 5 from Umenak 25 fms. *5/,. 
Epizoanthus dantelssent (from Norw. N. Atl. Exp. St. 164) about 2/;. 
— lindahli var. nord gaardi about 2/;. 
_ abyssorum about 2/;. 
= dantelssent var. loveni 2/;. 
— beerenislandicus *|,. 
— lindahtt (from Battins Bay, Lindahl) enlarged somewhat more than 2 times. 
= — (from Michael Sars Exp.) 2/;. 
= — (from Ingolf Exp. St. 32) about 2/;. 
— bulbosus dissected specimen showing the mesenteries (from Ingolf Exp. St. 104 
about 2/;). 
LEpizoanthus bulbosus (from Ingolf Exp. St. 104 about 2/;). 
— — (from Ingolf Exp. St. 32 about 2/;). 
Epizoanthus davist (from Ingolf Exp. St. 32 about *5/;). 
— erdmannt var. aurivilli (from Kvenangen) about *5/,. 
. Lsozoanthus dubs (from Ingolf Exp. St. 45) about 2/;. 
— wlandicus (from Ingolf Exp. St. 90) about 2/;. 
- Parazoanthus anguicomus (from Dublin Museum) about *75/;. 
. Epizoanthus norvegicus (from Trondhjem Fjord, Bergen Museum) *5/,, on the left a large 
double polyp. 
Epizoanthus korent (from Ingolf Exp. St. 144) 2/;. 
— erdmanni (from Iceland Ofjord) about 2/;. 


Isozoanthus ingolfi (from Ingolf Exp. St. 27) about 2/,. 


26. Lpizoanthus incrustatus (R. M. 23. 5. 1888) about "75/,. 


fsozoanthus arborescens (from Ingolf Exp. St. 97) about "75/;. 


—29. Epizoanthus erdmanni var. aurivillii (from Kvyenangen) 2925/5, 
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Plate III. 


Vertical sections through the sphincter muscles. In the figs. r—3, 5 the distal part of the sphincter is 


turned upwards, in the figs: 4 and 6 downwards. 


Fig. 1 of Apizoanthus abyssorum ?/,?. 


— 2- _ beerentslandicus 4). 

— 3- _ norvegicus (from Skarnsound) 2/,. 

— 4 - — vOSeus */ >. 

— 5 - Ssozoanthus arborescens (from Ingolf Exp. St. 97) 4/3. 


— 6 - Parazoanthus haddoni (from N.W. of Bergen, Mattson 1880 2/,). 


1 Magnifications refer to Reichert’s system “Austria”. Figures drawn on the level of the microscope’s foot. 
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Plate IV. 


Fig. 1. “Epzrzoanthus beerentslandicus. Transverse section through the body-wall 4/, 1. 


— 2. — glacialis, Vertical section through the sphincter (from Norw.. N. Atl. Exp.) 2/3. 

= = crdmanni _- (from Lyngen, Nordgaard) 4/,. 
=A korent. ‘Transverse sections through the body-wall 4/,. 

— 5 lindahlt. = — (from Baffins Bay) 4/,. 

— 6 — elacialis — _ - —- — upper part. 4/,. 

— 7. -- glactalis — — = — -- lower part. 4/,. 
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Plate V. 


Transverse sections through the body-wall, figs. 1, 3—7 in the region of the cesophagus. Entoderm not 
drawn in figs. 3, 5, 6. 
Fig. 1 of Epizoanthus danielsseni (from Spitsb. Exp. St. 42) 4/; 1 


= — norvegicus, capitular region (Trondhjem Fjord, Ostergren) 4/,. 
2 ) toy ) 5 13 


bo 


ea as ee ey 
— 4 of Epizoanthus erdmanni (Lyngen, Nordgaard) 4/3. 

— 5 - = = var. aurivilli (Finmarken, Goés & Malmgren) 4/5. 
S60 — roseus 4/,. 

a = abyssorum 4/,. 
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Plate VI. 


Transverse sections of the body-wall figs. 1, 3, 5 in the region of the cesophagus; figs. 2, 4 in the cnido- 


glandular tract of the filaments, fig. 6 in the hyposulcus region (Magnification 4/; Reichert’s “Austria”; 


the figures drawn on the level of the microscope’s foot; fig. 1 same magnification but with drawn out 


tube. Entoderm not drawn in figs. 1—4). 


Fig. 1 of Zsozcanthus bulbosus (from Ingolf Exp. St. 104). 
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Plate VII. 


Plato 


Transverse sections through the body-wall in the region of the cesophagus; fig. 5 in the region of the 


cnido-glandular tract of the filaments, figs. 1—4 magnification 2/, Reichert’s “Austria”. Figures drawn 


on a level with the stage of the microscope. 


Fig. 1 of /sozoanthus davisi. 
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— islandicus. 
— dubius. 
= danicus. 
Parazoanthus haddoni (from N.W. of Bergen, Mattson 1880) 2/, with drawn out tube. 


-- ? (from the Feeroes) ?/; with drawn out tube. 
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